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AST Upgradeability It Takes You 
From 386SX ‘To 486/33 In Minutes. 


Only AST offers a 386SX™ computer that upgradesto and conveniently without transferring files, disrupt- 


i486™ power — and beyond — in minutes. That’s ing your network or altering the compatibility of 
because only AST features Cupid-32™ architecture, your present system. 
our patent-pending technology that gives you Of course, instant upgradeability isn’t the only 


reason to buy an AST Premium com- 
puter. There’s also our quality, reli- 
See ability, and outstanding support. It’s 
all part of AST’s commitment to our 
customers. 

Don’t wait another minute. For 


the flexibility you need to keep pace 
with your changing CAD/CAM/CAE 
requirements. 

Filled with power, the Premium® 
386SX/16 boasts a 16 MHz, 80386SX™ 
processor, 16 KB cache memory arch- 
itecture, and support for an 80387SX™ more information on AST’s Cupid-32 
coprocessor. And since it’s a member systems, or the location of the AST 
of AST’s family of Cupid-32 desktop §— “**,/esanemresamy a. dealer nearest you, call 1-800-876- 
and tower computers, our Premium 386SX/16 canbe 4AST. Or, use our electronic On-Line Technical Infor- 
easily upgraded. With a single, simple board swap, you mation Network at (714) 727-4723. 
can advance to the next level of power or all the way 


to our Premium 486/33E, featuring Extended Industry 
Standard Architecture, an integrated 80387™-com- JAAS]. 
patible coprocessor and up to 48 MB of RAM. COMPUTERS 


Thanks to Cupid-32 upgradeability, you can now The Power Of Choice. 
increase your CAD/CAM/CAE capabilities quickly 


AST markets products worldwide — Corporate Headquarters: P.O. Box 19658, Irvine, CA 92713-9658; in Europe and the Middle East call 44 81 568 4350; in Japan call 81 3 818 0710; in the Far 
East call our Hong Kong office at 852 5 806 4333; in Canada call 416-826-7514; in Australia call 61 2 418 7444. AST is a supplier to U.S. government agencies, General Service Contract 
number GSOOK89AGS6418-PSO1. AST, AST logo, AST Premium registered and Cupid-32, Cupid-32 logo trademarks AST Research, Inc. 80386SX and i486 trademark Intel Corp. 
Copyright 1990 AST Research, Inc. All rights reserved. 
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ADVERTISEMENT 


5,000 Clip-Art Images 
— Only 8 Cents Each 


ow you can add thousands of award- 

winning clip-art images to your 
charts and graphs for less than eight cents 
an image. 

The Arts & Letters Composer comes 
complete with over 5,000 clip-art images 
and 50 outline typefaces you can size, 
stretch, flip and rotate, andthen. . . export 
to all the popular desktop publishing and 
presentation products. 


International Maps and Flags Included 


The Composer offers over 5,000 clip-art 
images, in such categories as: 


e Flourishes ¢ Florals 

e Arrows ¢ Geometrics 

e Agriculture e Aircraft 

e Animals e Insects 

e Automobiles e Containers 

e Banking ¢ Buildings 

e Construction e Furniture 

e Military ¢ Political 

e Mining e¢ Manufacturing 
e People e U.S. Maps 

e Science ¢ Medicine 

e Ships & Boats e Sports 

¢ Tools e Transportation 


And many, many more. 


The Arts & Letters Composer is a 
powerful composition system that allows 
users to quickly assemble an illustration 
from predrawn images, add type and print 
or export the composition in a variety of 
industry-standard formats. 

The Arts & Letters Composer is a 
Windows 3.0 application. An OS/2 version 
is also available. The suggested retail price 
is $395. 


Want more artistic freedom? Need 
sophisticated editing and drawing tools? The 
Arts & Letters Graphics Editor is the most 
advanced drawing and charting product 
available for IBM personal computers. 


Daily Usage - Water District 12 
50 


Combine charting and drawing. 


Depending on your artistic ability, you 
can modify predrawn clip art, autotrace 
scanned images or draw complex illustra- 
tions freehand. Other important features 
include automatic hole-cutting, masking, 
binding text to a path, shape transforma- 
tions and automatic spot and 4-color color 
separations. You can import images in 
PostScript, PIC, TIF, GIF, PCX and 
TARGA formats. What other product gives 
you all this — plus 5,000 clip-art images? 

Only the Arts & Letters Graphics Editor. 
The suggested retail price is $695. 


Arts & Letters Features 
Canon’s Color Technology 


Color on Demand. That’s the theme of 
Computer Support’s latest video presen- 
tation, the third in its series on the prac- 
tical application of computer graphics. 

This segment focuses on color printers 
built around three technologies: ink jet, 
thermal transfer, and xerography. Despite 
the different processes for producing 
color output, all share a common 
objective — color on demand. 

The development of high-quality color 
printers from manufacturers such as 
Hewlett-Packard, QMS, Tektronix, and 
Canon have made it possible and afford- 
able to communicate in color. Viewed by 
industry experts as the best all-around 
printer/copier available, the Canon 
CLC-500 Color Imaging System is now 
supported directly from Arts & Letters. 

Color printers can be a big investment 
but connecting them to networks spreads 
the investment over many users. Service 
bureaus and copy centers have been quick 
to invest in these new technologies. Now 
anyone can produce quality color.output 
on time, under budget — on demand. 


Free Videotape 

To receive your free copy of Color on 
Demand, send your business card to: 
Computer Support Corporation 

15926 Midway Road 


Dallas, Texas 75244 
214/661-8960 Fax: 214/661-5429 
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Supercharge your charts by adding 24-bit scanned color images as backdrops. 
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Everytime you put together a graphics system, its 


Choose from products that give you the speed and 


like opening a can of worms. Worse yet, the problems memory that only a high end graphics user can fully 


mightnotshowup untilacritical momentwhenaclient appreciate. Our micro computer based 386 and 486 


is waiting for a rendering. Thats 
why now you can avert these 
“little” disasters. 

Provato Technologieshasthe 
first micro computer platform 
you can trust to be compatible 
where it counts: Software, 


peripherals and standards. 


Compaq” is a Registered Trademark of Compaq Computer Corporation. 
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modelsdeliveradvanced processing 
and rendering skills at surprisingly 
less cost than Compag®, or any of 
the other multi-purpose micros 
who are trying to serve the high 
end graphics user. 

So call Provato Technologies. 


The name to trust in graphics. 


PROVAT®O 


TECH NOLOGItiIE S 


Provato Technologies, Inc. 4710 S$. Eastern Avenue Los Angeles, CA 90040 (213) 724-6001 or Call Toll Free 800-776-8462 


CIRCLE 3 ON INFORMATION CARD 


COMPUTER 
GRAPHICS 


WORLD 


OCTOBER 1990 


6 FRONT END 
A Spirit of Reform 


13 INPUT 
The Art of Acting 


17 NEWS 
News in Brief 


25 PRODUCT SPOTLIGHT 
Stardent Enters the 


Desktop Supercomputer Market 


33 INDUSTRY 
GIS Meets GPS 


74 PORTFOLIO 
Refined Style 


77 CAD 
NURBS vs. Bezier 


IMAGING 
The Appeal of Color 


95 AEC 
Handling CAD Deliverables 


109 REVIEW 
Multimedia Blitz 


113 PRODUCTS 
121 RESOURCES 
123 EVENTS 


126 OUTPUT 
Copyright Confusion 


NCGA NEWSLETTER 
SUBSCRIPTION CARD 
READER SERVICE CARD 


ADVERTISERS’ INDEX 
SHOWCASE 


COMPUTER GRAPHICS WORLD OCTOBER 1990 


VOLUME 413, NUMBER 10 


COVER: This first satellite 
composite map of the world 
was completed in April by 
Tom Van Sant Inc. and the 
Geosphere Project, with helo 
from NOAA, NASA, and Eyes on 
Earth. Source data derived 
from NOAA(Tiros-N Series 
satellites. Film recording 
courtesy GW Hannaway and 
Assoc. (Boulder, CO), 


FOCUS: Trends in GIS/LIS Technology 


40 A New Tool for GIS 

For those users of Geo- 
graphic Information Systems 
who have long desired a faster, 
more direct way to collect GIS 
data, help is on the way: A 
new technology called GPS (for 
Global Positioning System) 
promises to provide GIS users 
with a fast, accurate, and mobile 
method of inputting GIS data. 
By Laura Lang & Vicki Speed 
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68 Multimedia and 
Education 

Multimedia is today’s most 
talked-about communications 
technology. But can it truly 
make an impact on our nation’s 
most important communica- 
tions project: that of educating 
the next generation? 

By Tom McMillan 


Bridging the Photo- 

Retouching Gap 
Complete photo-retouching 
systems are now filling the gap 
between those desktop and 
prepress systems that provide 
image-manipulation capabili- 
ties but which photo-retouchers 
working with color images 
have found to be inadequate. 
By Barbara Robertson 
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102 Designing Made Easy 
A new, computerized 
design system is relieving de- 
signers in the carpet, garment, 
wallpaper, and giftwrap indus- 
tries of the tedium of making 
design changes by hand. 

By Gary Pfitzer 


DYNAMIC VISUALIZAI 


©1990 Tektronix Inc. ITD-148. Screen images courtesy 
of Creare Inc. and Sierra Geophysics Inc. LANDSAT image 
manipulation created by TekImaging™ software. 


ON. [HE NEXT STEP 


TEK’S NEW MULTI-PROCESSOR SERVER: 
PIPELINE TO A PARALLEL UNIVERSE. 


To some vendors, visualization means 
little more than graphics workstations 
and polygons per second. 

In contrast, Tektronix is creating a 
complete visualization environment: 
one that’s as attentive to visual stan- 
dards, throughput, user interface, 


‘Reyer 


system compatibility and connectivity 
as it is to graphics benchmarks. 


Now Tek’s new XD88/700 Multi- 
processor Servers consolidate your 
visual computing environment. 
The move to the XD88/700 Series 
is painless, yielding increased com- 
puting performance and multi-user 
capability with no rewriting of code. 
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With its scalable architecture 

utilizing up to four 88100 processors, 
256 MB RAM, over 80 GB disk 
storage, 6 LANs and 120 MIPS 
performance, it easily achieves the best 
price/performance value. Its FDDI 
interface supports high-speed con- 
nectivity, while its high-speed SCSI 
and IPI-2 mass storage achieve up 

to 6 MB/sec. transfer rates. 


In addition to running all current 
applications, the XD88/700 lets 
you access the growing number of 
parallelized application packages — 
including TekImaging, the image 
processing software now standard on 
all Tek workstations. 


Working in parallel is the whole 
point of Dynamic Visualization. 


It’s not just parallel processing. 
It’s working interchangeably with the 
industry’s best graphics, imaging and 
video. It’s the difference between 
a hodge-podge of crude resources 
and complete, refined, visual 
performance. 


Take the step. 


Discover what 
Dynamic Visu- 
alization means 
to your solutions 
contact your 
local Tek sales 
rep. Or call us at | 
1-800-225-5434. jie 


Tektrone< 


COMMITTED TO EXCELLENCE 


COMPUTER 
GRAPHICS 
WORLD 


Philip LoPiccolo 
Editor 


Stephen Porter 
Managing Editor 


Barbara Robertson 
West Coast Senior Editor 


Audrey Vasilopoulos 
Senior Associate Editor 


Gary Pfitzer 
Associate Editor 


Diana Phillips Mahoney 
Associate Editor 


Michelle Lendway 
Editorial Assistant 


Contributing Editors 


Charles Foundyller CAD/CAM/CAE 
Eric Teicholz A-E-C CAD 

Joel N. Orr Mechanical CAD 

Terry Wohlers Microcomputer CAD 
Rebecca Hansen Graphic Arts 
James Cavuoto Electronic Publishing 
Gregory MacNicol Video Animation 
Rodney Stock Emerging Technology 
John Ganiz Industry & Finance 

Tom Kiely Science & Medicine 
Michael Sena Mapping/GIS 

Greg Freiherr Aerospace 


Jan Horner 
Art Director 


Christopher Hipp 
Illustrator 


Keith Hevenor 
Production Manager 


Susan Mullarkey 
Ad Traffic Manager 


Paul Westervelt 
Circulation Manager 


Hope Mascott 
Marketing Communications Director 


Robert P. Holton 
Publisher 


COMPUTER GRAPHICS WORLD 
Executive, Editorial, and 

Advertising Sales Offices: 

One Technology Park Drive, POB 987 
Westford, MA 01886 

(508) 692-0700 E-Z Link: 62649490 
FAX: (508) 692-0525 

West Coast Editorial: 

POB 1175, Mill Valley, CA 94941 


Subscription Inquiries: (918) 831-9400 


POSTMASTER: Send change of address 
form to COMPUTER GRAPHICS WORLD, 


Circulation Dept., POB 122, 
Tulsa, OK 74101 


Advanced Technology Group 


L. John Ford 
Senior Vice President 


Leslie P. Cypret 
Vice President Administration 


Robert P. Dromgoole 
Circulation Director 


A Spirit of Reform 


Cc ertainly one of the most moving and perhaps historic moments to 
occur at a technical conference in recent memory took place this 
summer at the SIGGRAPH show in Dallas. During remarks at the open- 
ing session, conference co-chair David Loendorf was speaking about the 
growing international flavor of SIGGRAPH. He commented that 23 per- 
cent of the more than 11,000 SIGGRAPH members are now internation- 
al and that more than 20 percent of the show attendees this year were 
from countries outside of the US. 


At this point, he began to describe the educational exchange that SIG- 
GRAPH was sponsoring this year for a small group of representatives 
from the Soviet Union. He then paused and asked the Soviet delegation 
to stand before the crowd in the Dallas Convention Center Arena. The 
audience spontaneously broke out into wild applause, during which at 
least a few in the crowd became more than a little teary-eyed. 


The Soviets were here, we were told, at the invitation of the SIGGRAPH 
executive committee to learn what it would take to organize a conference 
similar to SIGGRAPH in the USSR. In fact, as a result of meetings at 
this and previous SIGGRAPH conferences, the Soviet delegation plans to 
host an educational conference on computer graphics in science and art 
next February in Moscow for about 2000 attendees. 


Moreover, this new spirit of cooperation would have mutual benefits. 
SIGGRAPH would help fund the conference as well as offer courses, a 
stellar cast of speakers, its traveling art show, and its 1988 and 1989 film 
and video shows. In turn, says Beverly Aquino, who is in charge of the 
American end of the project, “The Soviets have a great deal to offer. For 
instance, because they lack computer hardware technology, they have 
had to develop sophisticated mathematical algorithms. We may even see 
some Soviet papers submitted for the 91 SIGGRAPH in Las Vegas.” 


Equally gracious, during a private interview with the nine members of 
the delegation, was Dr. Yuri Bayakovski, chief of the Computer Graph- 
ics Department at the Keldysh Institute of Applied Mathematics in Mos- 
cow. “We haven't had a scientific society like SIGGRAPH,” he explained. 
“SIGGRAPH helps us create in the Soviet Union that kind of organiza- 
tion. This has been a noble effort by SIGGRAPH. We hope the expenses 
will be repaid by the contribution we can make to humanity.” 


It’s understandable how the audience could get caught up in the feelings 
of good will and cooperation. From comments that those in the crowd 
made afterward, it was clear that many took pride in the fact that the 
US could, once again, offer the world something that could directly and 
ultimately lead to dramatic benefits for mankind. And many felt proud 
of this technology that those in other countries could only marvel at. 


But while the SIGGRAPH effort represents an important first step, and 
one that should, indeed, be celebrated, many barriers to true cooperation 
still remain. In fact, the biggest obstacle is simply the restriction placed 
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Only Seiko Instruments’ digitizers use two sensing lines for each point. 
This patented “double-loop” sensing covers more tablet area, and makes our tablets 
#1 in accuracy and repeatability. 


Other tablets use only one sensing loop for each point, which covers 
less tablet area and makes them prone to “dead spots’ and edge inaccuracies. 


How a Second Loop 
Makes Us First 


in Accuracy. 


Two readings are more accurate than 
one. That’s why Seiko Instruments uses 
two sensing lines for every sensing 
point. This patented “double-loop 
sensing” technology gives you straighter 
lines and more accurate repeated points 
than single-loop tablets. Which is why 
Seiko Instruments is rapidly becoming 
the tablet of choice for IBM PC and 
Macintosh* CAD perfectionists. 

Single-loop tablets are most accurate 
in the center, less so at the edges. Thanks 
to double-loop sensing, our Seiko 
Instruments DT-3600 tablets give you 
a rock-solid 0.015-inch accuracy all the 
way to the edges of their work space. 
This unparalleled edge-to-edge accuracy 
means you can digitize objects as big as 
you want, without having to go back 
and adjust lines. 

Try a DT-3600 tablet with your favorite 
CAD, Drawing, Windows™ and DTP 
software on your PC or Macintosh. 
You'll see that when it comes to tablet 
accuracy, Seiko Instruments’ double- 
loops come in first. 


Call 1-800-888-0817 Ext. 700V for a 
product brochure or reseller information. 


SII @ 


Seiko Instruments 


Seiko Instruments USA, Inc., PC Products Division, 1144 Ringwood Court, San Jose, CA 95131, (408) 922-5900. FAX (408) 922-5835. Specifications subject to change without notice. 
Macintosh is a registered trademark of Apple Computer, Inc. Windows is a trademark of Microsoft Corporation. © 1990 
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on exporting computer technology 
from the West to the Soviet Union 
and its former satellite nations. As 
Bayakovski reminded us, “Your 
technology is not accessible to us, 
not even for demonstration pur- 
poses in show exhibits.” 
Fortunately, there has been 
some movement to relax export re- 
strictions. In May, President Bush 
proposed to CoCom (the Coordinat- 
ing Committee for Multi-Lateral 
Export Controls) that the list of 
technologies restricted to the Sovi- 
et Union and Eastern Europe 
should be overhauled. And in 
June, CoCom, the main export reg- 
ulating body, which comprises the 
US, NATO countries, Japan, and 
Australia, decided to decontrol 
“off-the-shelf” personal computers, 
so that exports to the Soviet Union 
are now limited to 80386-based 
PCs and less powerful machines. 
History has shown that it’s pru- 
dent to exercise caution when deal- 
ing with the Soviet Union. Clearly, 
it’s a country that has not always 
had goals compatible with our 
own. Moreover, it’s currently un- 
clear how Gorbachev’s Westerniza- 


tion of the Soviet Union will turn 
out or, for that matter, how long he 
will remain in power. 

But the signs for true and mean- 
ingful cooperation continue to look 
more positive than anyone would 
have dreamed possible only a short 
time ago. Indeed, when Mikhail 
Gorbachev visited Washington, 
California, and Minnesota in June, 
he likewise spoke about coopera- 
tion and technology exchange. He 
had not come to the US merely to 
beg for technology. “Passing the 
hat would be humiliating,” he had 
said. Instead, he tried to sell US 
business leaders, including CEOs 
of IBM, Apple, and AT&T, on the 
benefits of cooperating with the So- 
viet Union, which he described as 
a “great market” that is “without 
limits.” He also boldly warned of 
the consequences of not participat- 
ing: “Those who stay on the side- 
lines, who don’t want to take a 
risk, who want to wait and see, 
they will remain spectators for 


years to come. We will make sure 
of that.” 

President Bush and CoCom 
should be commended for their ac- 
tions. But they should also be en- 
couraged to relax restrictions on 
computer technology even further. 
Prolonging export restrictions on 
more powerful computer technol- 
ogy only serves to weaken support 
for Soviet reforms and closes the 
door to the potentially huge mar- 
ket in the Soviet Union and East- 
ern Bloc countries. But the great- 
est loss of all would be the signifi- 
cant scientific and medical break- 
throughs that will go undiscovered 
as a result of simply withholding 
the most powerful research tools 
available from this formidable 
technical and scientific communi- 
ty. The graphics community has 
demonstrated that it understands 
the benefits of greater cooperation. 
The Bush Administration and Co- 
Com would do well to follow suit. 


~ ae a 


Phil LoPiccolo 
Editor 


More work surface. CADCorner’s surfaces are larger and stronger to accommodate 19” CAD monitors, 
input devices, disc drives, and ““D”’ sized drawings. More storage. CADCorner has add-on shelves and 
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drawer modules for paper storage, software, manuals, and CAD accessories. More flexibility. CADCorner 
starts with a new free-standing corner unit to which you can add modular 
components including reference tables and printer stands. Lower 


price. Workstation configurations and options from $659 to $2000 MAYLINE/HAMILTON 


The Mayline Company, P.O. Box 1342, Sheboygan, WI 53082-1342. Phone 414-457-5537. 
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It's A Whole New Ball Game. 


Time was, you had to bundle two or three different _ stations rotate color images in real time. While our 
systems to get the right tools for color manipulation —_ spacious 27- inch screen displays a full-page spread. 


and page makeup. DP/Studio: part of an 
Now, with Intergraph, all-star team. From image 

you buy just one. capture and creation to color 
DP/Studio covers pagination to CMYK output, 

the field. Use its power Intergraph gives you a full 


to merge high-resolution, suite of products for profes- 


full-color images with line- sional color publishing. 
work and text. Edit globally DP/Studio. Big-league 


or pixel by pixel. Soften, color at an affordable price. 
sharpen, airbrush, strip, vignette, clone, ghost - Now isn’t that a whole new ball game? For more 


you name it. Pick from the PANTONE®* Palette. information, call 800-826-3515 anywhere in the U.S. — : : 

Produce four-color seps, slides, and more. “2 A = - 
Three-run homer! Zip through jobs in minutes, INTERGRAPH 

even seconds, Intergraph's UNIX RISC-based work- Everywhere you look 


Original produced using Intergraph's DP’Studio software on an Intergraph UNIX RISC-based workstation.  —=-. 
Intergraph is a registered trademark and DP/Studio is a trademark of Intergraph Corporation. *PANTONE® is a registered trademark of Pantone, Inc Other brands and product names are trademarks of their respective owners. Comyn 1990 erg nomi 
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Fly in bigger skies. 


The 16" MultiSync 4D and 20" 5D monitors. 


Our largest high-resolution color monitors. Digitally controlled, the 4D supports VGA through 1024 x 768, the 5D, up to 1280 x 1024. 


It’s a matter of space. And pace. 

Your ideas could use as much of both as they can get. Which is why 
you should consider upgrading to one of our larger MultiSyne’ moni- 
tors. Then you can add the best graphics accelerator you can find. The 
MultiSyne Graphics Engine Board, to name one prime example. 

Together, theetli increase your system’s productivity immensely, by 


Computers and Communications 


On afterburner. 


The MultiSync Graphics Engine Board. Uses 50MHz TMS 34010 graphics processor to accelerate software applications as much as 900%. 


allowing you to put far more information on your screen, far faster. 
We’re talking more windows. More words. More detail. 


Above all, more speed. 


Interested? Call 1-800-FONE-NEC for technical information. Or 


TMS 34010 is a registered trademark of Texas Instruments. Inc 


1-800-826-2255 for literature. In Canada, 1-800-268-3997. We’ll show 


MultiSync is a registered trademark of NEC Technologies. Inc 1990 NEC Technologies, Inc 


you how to give your productivity a major boost. 


Graphics Engine ts a trademark of NEC Technologies. Inc 


CIRCLE 7 ON INFORMATION CARD 


’s plotter pens. 


rilliant by design: 


Texas Instruments’ line of hard- 
working plotter pens is designed and 
manufactured by TI for users who 
want brilliant color, long-lasting pen 
performance and convenience—all at 
a competitive price. 

Available for HP and compatible 
plotters, Tl’s fiber tip plotter pens 
offer brilliant performance: vivid, 
eye-catching colors that won’t bleed 
or fade; solids that are really solid and 
consistent; and lines that are crisp 
and continuous, even at high speeds. 

Choose from a full line of fast- 
drying, water-based colors, specially 
formulated by TI: 10 vibrant shades 
for paper plots and 10 high density 
shades to meet the demands of trans- 
parent films. All 20 colors can be 
used on either medium for added 
variety. Identifying pen color is quick 


44341B 


© 1990 Texas Instruments Incorporated. 


and easy. The color of the pen body 
indicates the color of the ink inside. 

Practical design, exacting engineer- 
ing, and quality-conscious manufac- 
turing help put TI’s plotter pens 
ahead of the pack. 

What’s more, Tl’s pens are only 
part of a system of high quality 
plotting accessories available from TT], 
including plotter papers and trans- 
parency films. 
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Attractively priced and available 
now, Tl’s plotter pens and comple- 
mentary plotter supplies are brilliant 
by design. 

For more information call: 


1-800-527-3500 


*25 pen organizer free with minimum 


purchase of four 5-paks, 50 pen organizer 
free with minimum purchase of eight 5-paks. 


Photography above shows an actual plot created with TI’s 
plotter pens and Presentation Plus™ paper. 

Brilliant by Design and Presentation Plus are trademarks of Texas 
Instruments Incorporated. 

HP is a trademark of Hewlett-Packard Company. 
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The Art of Acting 


“Made for the Stage” (August), 

I was reminded of a book called 
On the Art of the Theatre, by Ed- 
ward Gordon Craig, published in 
1911. Craig was interested in the 
art of the theater, and since he rea- 
soned that acting was not an art, 
he wanted to replace human actors 
with marionettes, which can be 
mechanically made to repeat the 
exact same movements and ges- 
tures over and over again without 
flesh and blood and emotion get- 
ting in the way. 

On acting and art, he wrote, 
“For accident is an enemy of the 
artist. Art is the exact antithesis of 
pandemonium, and pandemonium 
is created by the tumbling togeth- 
er of many accidents. Art arrives 
only by design. Therefore, in order 
to make any work of art, it is clear 
we may only work in those materi- 
als with which we can calculate. 
Man is not one of these materials.” 

I suppose computer animation is 
or will become a material “with 
which we can calculate,” although 
I doubt acting by humans will ever 
go out of style. 


i n response to your article 


Mike Reizman 
Los Angeles 


Tacit Endorsement 


In July 1989, I wrote an article for 
your magazine (Output, page 194) 
expressing my views on the future 
of scientific visualization tools. On 
occasion, I have been pleased and 
honored to find the article referred 
to or quoted in technical journals 
and talks. However, I have been 
greatly disturbed by a particular 
citation which appears in a recent 
sales brochure distributed by Star- 
dent Computer. 

The brochure, entitled “Visual- 
ization Software Delivering Vi- 
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sionary Solutions to Computation- 
al Problems,” is a slick marketing 
presentation of Stardent’s visual- 
ization software products, AVS 
and Doré. The first page opens 
with an excerpt from my article set 
in large type, intercut with images 
apparently generated by Star- 
dent’s software. The following page 
presents more of the original arti- 
cle (about half), albeit with some 
subtle editing. The remainder of 
the brochure contains endorse- 
ments of Stardent software by 
leading customers and users. 

I strongly object to the use of my 
words in a context which directly 
implies my endorsement of Star- 
dent’s products. I was not consult- 
ed in any way prior to the publica- 
tion of this brochure. 

Stardent has forced me to de- 
nounce this brochure and, there- 
fore, to denounce their software. I 
am aghast that Stardent would 
even consider using my words as 
an endorsement for their products 
and am disappointed that Comput- 
er Graphics World would indis- 
criminately grant them the right 
to do so. 

As an educator, I am proud of 
the role that academic research 
and innovation play in the cre- 
ation of marketable technology. 
However, this technology transfer 
is a two-way street, and universi- 
ties are not free gardens of re- 
search and development that can 
be indiscriminately harvested for 
profit. 

A balanced, ethical relationship 
between industry and academia is 
vital to maintaining technical ex- 
cellence in the United States. In 
addition, journals should not prop- 
agate the unbalanced relationship 
by allowing the words of writers to 
be twisted into tacit endorsements 
of commercial products. 


Charles Csuri 

Director 

The Advanced Computing Center 
for the Arts and Design 

The Ohio Supercomputer Graphics 
Project 

Columbus 


While we do try to restrict permis- 
sion to reprint and excerpt material 
from Computer Graphics World, 
we thank you for reminding us that 
we need to be more discriminating. 
Also, we need to be especially care- 
ful when the organizations involved 
offer similar products, which turns 
out to be the case here, as Stardent 
offers AVS and Doré, and at this 
year’s SIGGRAPH show, The Ohio 
Supercomputer Center released its 
$75 visualization environment 
called apE 2.0. Ed. 


GUls, GUIDEs, and GUIMS 
I want to thank Joel Orr for the 
informative article on Graphical 
User Interfaces (June). While we 
applaud Mr. Orr’s efforts to pro- 
vide an overview of this confusing 
field, we also feel he failed to draw 
an important distinction among 
the various tools used with GUIs. 

A GUI such as MOTIF, Open 
Look, or DECwindows is a style 
guide that determines what the in- 
terface is going to look like and 
how the users are going to interact 
with it. To aid developers in creat- 
ing application interfaces conform- 
ing to these GUIs, a bewildering 
array of tools, sometimes called 
GUIDEs (for Graphical User Inter- 
face Development Environments), 
has appeared. Many of these 
GUIDEs can be characterized as 
“widget editors.” They provide 
WYSIWYG graphical editors for 
quickly creating standard widgets 
such as buttons, sliders, and scroll 
boxes. 
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From our point of view, such 
GUIDEs, however handy they 
might be, do not advance the state 
of computing much beyond the 
forms-based interfaces of the dumb 
terminal era. It is not unreason- 
able to regard standard widgets as 
mouse-driven forms. (For example, 
a scroll box is more textual than 
graphical in nature). 

[From our experience in develop- 
ing a tool for creating graphical 
application interfaces], we have 
learned that application develop- 
ers need tools that not only create 
standard widgets but also other 
graphical elements such as maps, 
graphs, custom icons, and other 
pictures. 

In addition, they want these 
graphics to be dynamic, that is, to 
visualize changing conditions in 
real time. Finally, they want a 
way to nest and sequence screens 
within an application. This class of 
tools is sometimes called a Graphi- 
cal User Interface Management 
System or GUIMS. 

Whatever names finally stabi- 
lize for these different classes of in- 
terface-building tools, we believe 


Only Seikosha could 
have taken video 


©1990 Seikosha America Inc., 10 Industrial Ave., Mahwah, Nj 07430 
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that learning to distinguish be- 
tween a GUI, a GUIDE, and a 
GUIMS will be helpful to your 
readers. 


Chris Wilson 

Vice President, Sales & Marketing 
SL Corporation 

Corte Madera, CA 


Commodore Fractals 

Your recent, excellent feature enti- 
tled “The Fruits of Fractals” (May) 
included a section on fractal re- 
sources, outlining where various 
programs and other materials can 
be found. Could you please bring to 
the attention of your readers that I 
have prepared a number of fractal 
programs that run on (believe it or 
not) the Commodore 64 and 128 
computers. Why these machines? 
The C64 is still the most popular 
home computer in the world, and 
the little demon turns out to be 
surprisingly good at creating frac- 
tals. I have programmed Mandel- 


format. 


aaa id. 
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So now it’s easy 
for absolutely any- 
one to have excep- 
tional gray-scale 
printouts from an - 
amazingly wide range of video sources. 

The VP-1500 is the cost-effective answer for 
ultrasound, electron microscopy, NDT, QC/QA 
and surveillance. 

Once you see what high-quality video 
printing can do for your work, you won’t accept 
anything less than a Seikosha. 

The Seikosha VP-1500 Video Printer. The 
next level of imaging from the inventors of 
video printing. 

For a demonstration, or for more information 
call 1-800-338-2609 (in NJ 201-327-7227). 


SEIKOSHA 


A SEIKO GROUP COMPANY 
Serious printers for serious business. 


brot and Julia Sets, Cellular Au- 
tomata, Affine Transforms, and a 
number of others. 

Programming within such a 
“compact” environment is quite a 
challenge, but all of the programs 
work at reasonable speeds and 
with good results. Anyone interest- 
ed can reach me at the address be- 
low for a complete list of available 
programs. 


Ian Adam 

4425 West 12th Ave. 
Vancouver, British Columbia 
V6R 2R3 

Canada 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Editor 


Computer Graphics World 


One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 

MCI Mail: CGW 


The new Seikosha VP-1500 is the first thermal 
video printer to combine 256-tone gray-scale 
with a mere five-second print- 
out speed in a 31/4” x 41/4” 


MALLE oe 
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nasonic variable dot resolution 


To find out just how good 
our new variable dot technology is, 
we flew in an expert. 


If you've been shopping for thermal transfer color printers, you've probably seen a lot of printouts like the one on the lett. 
Faded, imprecise, with the dots clearly visible. And with colors that are pale reflections of the image you loved on your display. 

If the printout on the right is more what you had in mind, you'll be seeing a lot more like it. On the EPL-8541/8543, 
the newest Panasonic® color thermal printers. 

They bring to all your graphics an incredible new variable dot technology. For better resolution, 
and more vibrant colors than non-variable dot printers. 4,096 primary and 227,000 dithered 
colors, to be exact. 

The EPL-8541 comes with an RGB video interface, and the 8543 comes with 
a Centronics interface. Both are designed to work beautifully with IBM*-compatible 
and Macintosh* PCs, as well as with workstations from a variety of other 
manufacturers. And both models produce A-size thermal paper or transparencies. 

For beautiful, vibrant color graphics, choose the Panasonic EPL-8541/8543. 


For more information, call toll-free pa ; pe wea 
1-800-742-8086. Printers, Computers, Peripherals, Copiers, 
+ ib he ain etemnarhesd Peseaetuirea Typewriters and Facsimiles. 

Business Machines Corp. Macintosh is a trademark 


of Apple Computer, Inc. 2 ni ason ic, 
y\ 


CTP2-CGW Office Automation 
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How ‘Jelebit modems can give 
you a graphic descriptio 
Inno ume. 


When you need error-free graphics in seconds, 
you need a Telebit* high-speed, dial-up modem. 
Because only our modems can meet the critical 
demands of graphics. 


Like transferring medical images for diag- 
noses— where a lost pixel can be life-threatening, 
and where nearly perfect isn’t nearly good 
enough. Which is why a major East Coast hospital 
chose ‘Telebit. Now they’re sending 1 million 
bytes of critical data from a graphics-plot screen 
in seconds, error-free. 


That’s also why a global weather data service 
picked Telebit to collect real-time weather infor- 
mation at U.S. radar sites. Only Telebit modems 
made the connection every time. 


Imagine what Telebit modems will do for you. 


On all applications, from CAD/CAE/CAM 


and electronic publishing to 
point of purchase, remote 
diagnostics, and more. . 


All with our family of high- 
speed modems. From 9600 bps 
to 19,200 bps, including V.32. 

To get the graphic details and a free 
application brochure, call 1-800-TELEBIT 
or 408/734-4333. Or write Telebit, 1315 
Chesapeake Terrace, Sunnyvale, CA 94089. 
Fax: 408/734-3333. 


Because no one gets the 
message through like Telebit. 


© 1989, Telebit is a registered trademark of 
Telebit Corporation. Other product names 
are trademarks of their respective holders. 


Sigs 


ZAZA 
TELEBIT™ 


When connectivity counts. 
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Medical image courtesy of Ramtek. Map 
courtesy of ColorGraphics Systems, Inc. — 
a Dynatech Co. 


News in Brief 


The number of attendees—24,684—was down from the almost 28,000 
SIGGRAPH Shines people who attended the show in Boston last year, but nevertheless, 
in Dallas Heat SIGGRAPH ’90, held in Dallas in August, proved itself once again to be 
the premier computer graphics event of the year. Scientific visualization, 
multimedia, and virtual reality continued to be hot buzzwords, and new 
product introductions—especially new workstations, animation 
software, video boards, and image processing hardware—were 
bountiful. In addition, Ohio State University and the San Diego 
Supercomputer Center each used the show to announce scientific 
visualization toolkits, and Texas Instruments demonstrated a prototype 
of a unique laser-based display system that presents 3D images that 
can be seen from any angle. The annual Computer Graphics 
Achievement Award was presented to Alvy Ray Smith of Pixar and 
Richard Shoup of Aurora Systems for their creative contributions to 
computer paint systems. . 


In a decision that holds potentially troubling implications for the 
inventor Awarded computer chip industry, the US Patent office has awarded a patent for 
Chip Patent microprocessor technology to a 52-year-old Los Angeles engineer. After 

a 20-year battle, Gilbert Hyatt finally succeeded in receiving the patent 
for a single-chip computer he invented in 1968. The patent appears to 
cover a wide range of computer chips, though experts say it’s unclear 
whether it applies to all microprocessor chips used in personal 
computers. Chip companies such as Intel and Texas Instruments will 
most likely fight to overturn or narrow the scope of the patent. For his 
part, Hyatt says he hopes to negotiate licenses under which electronics 
companies will pay him royalties for using his invention. 


Texas Instruments (Houston, TX) has disclosed its work on a new 
Ti Supports computer chip, the TMS320C40, that it says offers enormous 

. performance benefits for image processing, 3D lighting calculations, 3D 
Parallel Processing graphics transformations, and finite element analysis. All are 
applications well suited to parallel processing. Billed as the “first 
digital signal processor designed specifically for parallel processing,” the 
chip design reportedly makes it easy to boost system performance by 
connecting a large number of chips in a multitude of configurations. The 
’°C40 will operate at up to 270 million operations per second, 
transferring data at 320 million bytes per second. The speed is sparked 
by two high-speed 32-bit buses, global and local. The chip also features 
six high-speed communication ports for direct interprocessor 
communication and processor I/O and an on-chip direct-memory access 
co-processor. TI will begin sampling the chip in the first quarter of next 
year, with volume production scheduled for 1992. 
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Animation Market | 
Looking Good 


European Unity 


CIM Awards 


VAR Challenges 
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A new group has formed to develop standards and to represent the 
interests of a range of imaging service bureaus, including imagesetter, 
slide, and video service bureaus; color prepress houses; in-plant 
imaging centers; and interested professionals and vendors. The group, 
called the Association of Imaging Service Bureaus, will be based in 
Greensboro, North Carolina. The first meeting was scheduled to be held 
this month at the Seybold Conference in San Jose, California. 


A new report from Frost & Sullivan (New York) concludes that the 
computer animation market will grow from $17.9 billion in 1989 to 
nearly $50 billion by 1994. According to the report, entitled The Market 
for Computer Animation and Graphics, US and International, the 
growth will come from the increasing use of animation in corporate 
communications, engineering, home computing, and network and plant 
processing monitoring systems. The figures in the report reflect a broad 
definition of animation and include sales of video games; animation 
software; workstations, PCs, and monitors used primarily for 
animation; add-on graphics boards; professional film and video 
equipment; and turnkey systems for animation applications. 

Says the report: “Computer animation is helping lead the advance of 
computers onto the desktops of the estimated 75 percent of European and 
85 percent of Japanese white-collar workers who do not currently use 
computers—and is increasingly being used to bridge language barriers, 
inform and take input from possibly illiterate workers on the shop floor, 
and let people with complex writing systems (Japanese, Chinese, Arabic) 
interact more efficiently with computers.” 


If European software companies are to successfully compete with US 
competitors, the European Commission will need to lend a helping hand. 
That, at least, is the conclusion of Ovum, a London-based consultancy. 
The firm recently created a list of the top 40 software product suppliers 
in Europe. The list, says Ovum, includes 21 American companies. 
“Unless something is done to strengthen the position of European 
software product companies, it will be the Americans who get all the 
benefit of the Single European Market in this area,” says Ovum. 


The Society of Manufacturing Engineers has awarded its annual Lead 
Awards in recognition of significant advances in and implementations of 
CIM (computer-integrated manufacturing) technology. The 1990 
Industry Lead Award was presented to Corning Asahi Video Products 
Company of State College, Pennsylvania. The company produces color 
television glass parts and uses CIM technology to integrate all 
accounting, ordering, billing, engineering, and design functions. The 
1990 University Lead Award was presented to Arizona State University 
for the quality of its CIM curriculum. 


Since its origination in the early 1980s, the CAD/CAM reseller and 
VAR business has blossomed into a $2.3 billion industry with 2500 
outlets. But while industry consultant Charles Foundyller of Daratech 
(Cambridge, MA) says the reseller/VAR channel will become an 
increasingly important distribution and service resource to CAD/CAM 
vendors, the business is also facing some new competitive challenges. As 
a result, he sees the 90s as a time of rationalization and consolidation 
for resellers and VARs. To help sort out the issues, Daratech is hosting a 
conference for resellers and VARs this month, October 20-21, in 
Bedford, Massachusetts. 
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I'm saving both with TARGA..” 


“Time is money and 


Graphic created by Stuart Warner using the TARGA board 
with TIPS®, RIO™ and TOPAS™. For more information contact 
Richard Pincus at (212) 633-2150. 


And the new TARGA+ does even more. Our updated version has 
special effects you just can’t find on any other board. Use the digital linear keyer 
to create new transitions, like fades and blended overlays. Or use the digital 
chroma keyer to superimpose live video on a computer generated background. 
With TARGA +, business graphics have never been tastier. 

Introducing the Truevision TARGA+. The next generation TARGA for the 


next generation TARGA user. 


@ TRUEVIsION: 


Providing Solutions With Vision™ CIRCLE 44 For more information 


7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
Switzerland 41-1-825-0949 U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other 617/229-6900 


RIO and TOPAS are trademarks of AT&T. 


Apparently, not everybody is enamored with computer graphics. While 
Who Needs Graphics? most television news programs have been using the technology to 
describe recent events in the Middle East, the BBC’s “Newsnight” 
program has opted to describe details such as troop positions using a 
sandbox and toy-size tanks, ships, and airplanes. According to the Wall 
Street Journal, program editor Tim Gardam explains the decision this 
way: “It may be seen to be unsophisticated, but it has greater flexibility 
and greater clarity than two-dimensional computer graphics.” 


The Visualizer Series of animation, simulation, and data analysis 
Joint Efforts products from Wavefront Technologies (Santa Barbara, CA) will be 
available on Sparc workstations from Sun Microsystems (Mountain 
View, CA) as the result of a marketing agreement between the two 
companies. Wavefront has also signed a licensing agreement with 
Digital Equipment Corp. (Maynard, MA) that involves its Personal 
Visualizer software. Spatial Technology (Boulder, CO) has signed a 
joint development agreement to integrate its ACIS solid modeler with 
the Solid Design solids-to-wireframe conversion product sold by 
Engineering Systems (Baton Rouge, LA). In an effort to spur 
development of its DVI technology, Intel (Santa Clara, CA) has signed 
a five-year technology agreement with PictureTel (Peabody, MA), a 
vendor of video conferencing equipment. 

A new OEM agreement calls for Groupe Bull (Paris) to base its 
Design and Engineering solution platforms on the Iris 4D family of 
workstations from Silicon Graphics (Mountain View, CA). Strategic 
Mapping (San Jose, CA) has signed a reseller agreement with Etak 
(Menlo Park, CA), making it an authorized reseller of EtakMaps, an 
off-the-shelf digital road map database for major metropolitan areas of 
the US and Europe. Monitor giant Tatung (Long Beach, CA) has 
become an equity investor in GraphOn (San Jose, CA) as part of an 
OEM agreement between the two companies. Two flat-panel display 
makers, Planar (Beaverton, OR) and Finlux (Finland), have merged to 
form one company that will continue under the Planar name. Visual 
Information Technologies (Plano, TX) has agreed to integrate image 
processing capabilities into the 9000 Model 400 workstations from 
Hewlett-Packard (Fort Collins, CQ). 


e The Open Software Foundation (Cambridge, MA) has issued a 
Also of Note fourth Request for Technology (RFT). This RFT solicits technologies that 
will provide a distributed management environment and an essential 
set of system management applications. The goal is to provide users with 
a consistent approach to managing their systems, regardless of 
platform, operating system, or architecture. 
e Troubled computer maker Data General (Westborough, MA) has 
announced another big round of layoffs that could affect 2000 employees, 
or nearly 17 percent of its workforce. 
@ Likewise, Digital Equipment Corp. (Maynard, MA) is looking to 
trim its 124,000 workforce by 6000 by offering voluntary severance 
packages. In July, DEC reported a $256 million quarterly loss. 
e Alias (Toronto) is holding a competition for industrial designers that 
seeks to reward the most innovative designs created with its 
DesignPower modeler. The competition has an “Open” and a “Student” 
category and offers a first-prize award of $2000. 
@e Computer Support Corp. (San Diego) and Software Publishing 
Corp. (Mountain View, CA) appear to have reached some type of 
licensing agreement that has settled their lawsuits over copyrights to 
clip-art libraries. 

News compiled and reported by Stephen Porter, CGW managing editor. 
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1. Help Icon 2. AutoCAD Sub-Menu Icon 3. Icons Are Made In AutoCAD 4. GT top 10" 
5. Bird’s-Eye Icon 6. GT Flexicon Pops Up At Cursor 7. Hot Spots to Nested Sub-Menus 8. Reassignable Icon 9. Resize Icon 


ve YOUur 
AutoCAD A N ew Interface 


If you use AutoCAD 386, here’s some uplifting news. | Suddenly, you realize how productive you are.Soon, you 
GT Flexicon™ software does more than move your wonder how you could have worked any other way. 
tablet from the table to the 
screen. As the industry’s first 
fully automated, user- 
definable interface, 
GT Flexicon allowsyou 
to step through com- 
mands so naturally, 
you'll view AutoCAD 
ee in a whole 
A Pop-up AutoCAD GT Flexicons New way. 
appear instantly at your cursor. 
Compatible with our popular ARTIST 
graphic controllers, GT Flexicon takes 
only seconds to appreciate. Simply 
scroll over your favorite GT commands, 
and soon you'll be panning and zoom- 
ing from a bird’s-eye-view. To help you 
hold your thoughts, we’ve added reas- 
signable icons that can be assigned and 
re-assigned to any AutoCAD command, 
lisp routine or macro during your draw- 
ing session, soyour eyes never leave 
your work. 


GT Flexicon runs with ARTIST XS, 
XJ12, XJ10 or 12MC graphic controllers. 


GT Flexicort 
ARNST Grapes os ake wits AULA Balnave 4 


@ ARTIST Graphics keeps pace with 
AutoCAD changes and upgrades. 


GT Flexicon. It's more than new software. 
It's a new point of view. 
For your nearest dealer, call 


“1-800-6-ARTIST” 


_ ARTE GRAPHICS 


A Control Systems Company 


ARTIST is a U.S. registered trademark of ARTIST graphics. AutoCAD is a registered trademark of 
Autodesk, Inc. © Copyright ARTIST Graphics. All rights reserved. Specifications subject to change. 


CIRCLE 12 ON INFORMATION CARD 


F 
§ 
t 


oe 
er 
€ 
a 
i 
id 
Bi 
5 i 
Cc 
ad 
Si 
C 
5 id 
si 
bi 
bis 
Tr 
By 
= 
Ps 
Bis 
= 
Bi aeg 


atone 
wy eee 


There are concrete reasons 
CAD/CAE. Then again, there 


There are all kinds of reasons why Compag sells more computers cache designs, high-speed memory along with innovative archi- 

for CAD/CAE than IBM, Apple, H-P/Apollo, Sun and all the others. tecture. So they all deliver the maximum performance possible for 
Powerful reasons. Business reasons. Proven reasons. the demanding graphics applications designers depend on. 

And they all start with you. Plus, we build in high-speed fixed disk drives 


You see, before we build our PCs, we talk 
with CAD users like you. To see what you need 
to build bridges. Mold plastic. Bend steel. Or do 
whatever your job demands. 

This helps us build higher-performing PCs. 
Start with your need for speed. 

We optimize our personal computers based 
on Intel’s 486 and 386 microprocessors with 


and the capacity for math coprocessors. So you'll 
access huge files and manipulate data without delay. 
After that, we make sure you have drawing 
power. The board and monitor of the COMPAQ 
Advanced Graphics System work to deliver accel- 
erated, high-resolution performance for 2-D 
drawings and 3-D rendering and solids modeling. 
And our industry-standard compatibility lets you 


COMPAQ, Registered U.S. Patent and Trademark Office. UNIX is a registered trademark of AT&T. Product names mentioned may be trademarks and/or registered trademarks of other companies. ©1990 Compaq Computer Corporation. All rights reserved. 


le ot ——™ 


Au iy’ 


ars 


Sih’ OR 2 
et pcs age 


Comnpaqis the leader in 
are plastic and steel ones, too. 


work with an enormous range of third-party software, graphics as SCO’s UNIX operating system. You can run Microsoft's 
boards and monitors. Windows 3.0. And best of all, you can run CAD applications 

Next, we make sure you have flexibility. and personal productivity software all on one system. 

COMPAQ PCs provide an unbeatable platform that is easily All that’s left to cement our case is your Authorized COMPAQ 
customized to your needs. You can use up to 2.6 gigabytes of total Computer Dealer, who can build the ideal multivendor CAD/CAE 
system storage to hold large design files. Expand RAM up to 100 MB solutions for your unique needs. 
to get the highest performance for today’s CAD/CAE applications, For the nearest dealer and more information, call 1-800-231- 
plus room for tomorrow's. And use up to seven expansion slots for (900, Operator 127. In Canada, 1-800-263-5868, Operator 127. 


your choice of thousands of cards and peripherals. 
As technology advances, you can easily upgrade a COMPAQ PC- 


based multivendor solution. And you'll always have the freedom LOMMA ll 


to work in Microsoft’s MS-DOS, or multitask with MS OS/2 as well 


It simply works better. 


WINDOW SHOPPING? 
1-800-361-4903 


Mouse Desktop 
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Printers inte 
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Windows 3.0, X-Windows and 
Presentation Manager for instance”? 
Our M-WIN Series of display 
processors delivers the low cost 
solution for high-resolution graphics on 
the AT bus. Full IBM 8514/A and VGA 
compatibility. The shopping trip is over. 


Unbeatable at any price! 


M-WIN-CGW / 1090 
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M-WIN 1280 p 
Resolution 1280 x 1024 i 
Displayable colors 256 es 


Color palette 16.7 million © 
Display processor WD 8514/A chip set 


In Canada: (514) 685-2630. Matrox is a trademark of Matrox 
Electronic Systems Ltd. IBM and AT are trademarks of International 
Business Machines Corporation. Windows 3.0 and Presentation 
Manager are trademarks of Microsoft Corporation. X-Windows is a 
trademark of M.I.T. 


See us at Comdex Fall, Booth N4261 
November 12th - 16th, 1990 
Sands Convention Center, Las Vegas, Nevada 


© 10Q0Q0 Matroay 


THE LEADER IN VIDEO MICROTECHNOLOGY 


tardent Computer 

(Newton, MA) has 

extended its line of 
graphics supercomputers to 
include the Stardent 500, a 
new, low-end desktop sys- 
tem that, at a starting price 
of less than $20,000, is the 
lowest-priced, dual-proces- 
sor series of supercom- 
puters and visualization 
systems available, accord- 
ing to the company. 

Each processor in the 
500 Series contains an 
R3000 integer chip and an 
R3010 scalar floating- 
point unit from Mips Com- 
puter Systems (Sunnyvale, 
CA), as well as an Intel 
(Santa Clara, CA) i860 
chip to execute vector in- 
structions and increase 
performance for numeri- 
cally intensive applica- 
tions. In addition, the 
graphics subsystem uses two i860 proc- 
essors for true-color, 3D pixel and poly- 
gon processing. 

The Stardent 500, which will begin 
shipping next month, delivers a peak 
processing performance of 32 million 
instructions per second (MIPS) and 48 
million floating-point operations per 
second (MFLOPS) and boasts a graph- 
ics rendering performance of up to 
32,000 100-pixel, Gouraud-shaded tri- 
angles per second. The unit also in- 
cludes desktop visualization and com- 
putational supercomputers and depart- 
mental servers, all of which are avail- 
able in one- or two-processor models. 

“The kind of performance that Star- 
dent is offering at $20,000 is pretty im- 
pressive, compared to what was on the 
market two or three years ago,” says 
Gary Smaby, president of The Smaby 
Group (Minneapolis), a strategic advi- 
sory and research firm. “But while 
lower cost is always better, the mass- 
market appeal for visualization is still 
under $10,000. 
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PRODUCT 
SPOTLIGHT 


“The supercomputer market is driv- 
en more by the applications that run 
on the machines than by the machines, 
themselves,” he continues. “So the key 
for Stardent and other companies will 
be to attract third parties to get the 
[more popular software] codes running 
on their platforms. And that’s becoming 


Stardent Enters the Desktop 
Supercomputer Market 


increasingly difficult for 
hardware vendors to do.” 

Stardent has also an- 
nounced a series of high- 
end visualization systems, 
called the 3000VS Series, 
which reportedly deliver 
sustainable processing 
rates of more than 100 
MIPS and 100 MFLOPS. 

Based on the Stardent 
VX graphics subsystem, 
the 3000VS supports up to 
four computational units 
comprised of a RISC mi- 
croprocessor, a scalar float- 
ing-point coprocessor, and 
a custom, vector process- 
ing unit. Up to 2g of main 
memory is available. 

The Stardent 3000VS is 
available in a dual-seat 
configuration, allowing us- 
ers to work in parallel on 
the same 3000VS system 
and share data and compu- 
tational results, thereby reducing the 
cost of each seat. These units, targeted 
at scientists and researchers, range in 
price from $100,000 to $300,000, de- 
pending on configuration, and will be 
available in mid-December.—Audrey 
Vasilopoulos, Senior Associate Editor 
CIRCLE 140 ON INFORMATION CARD 


Amiga Video Appliance 


The Video Toaster, a video card and 
related software for the Amiga 2000 
personal computer that combines all of 
the functions of a broadcast switcher, a 
digital video effects unit, a still store, 
and a character generator, has been in- 
troduced by Newtek Inc. (Topeka, KS). 
Available now after over four years 
in development, the Video Toaster in- 
cludes two 24-bit frame buffers; a 
broadcast-quality NTSC encoder; 24- 
bit, 3D rendering and animation soft- 
ware; an object modeler; real-time 


frame grabbing; and a 24-bit video 
paint and compositing system. Accord- 
ing to Newtek, the Toaster, which is 
available for only $1595, employs cus- 
tom VLSI chips that replace the most 
expensive components in a broadcast 
studio, thereby drastically reducing 
the cost of network-quality television 
and graphics production. 

“Overall, the Video Toaster is rather 
phenomenal, given everything it 
promises to do for the price,” says John 
Rice, president of Rice Communica- 
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tions (Yardley, PA), a consulting and 
communications firm. “I think the 
Toaster will solidify the Amiga’s [posi- 
tion] as a reasonable low-end video 
production tool.” 

The 3D software that comes with the 
Video Toaster —which, by the way, got 
its name because it’s a “video appli- 
ance that is easy to operate,” says 
Newtek director of marketing Mark 
Randall—is called Lightwave 3D. The 
program provides users with modeling, 
animation, and rendering tools, as well 
as a keyframing system with hierar- 
chical and spline-based motion capa- 
bilities and a real-time wireframe per- 
spective preview function. 

ToasterPaint, the Toaster’s video 
paint program, provides a built-in 
frame-grabbing capability that lets us- 
ers paint on still-video frames or create 
original art using over 16 million col- 
ors. Additional features include trans- 
parency, blend, blur, colorize, and com- 
posite functions. 

“The Video Toaster will open up new 
markets for the Amiga,” predicts Rice, 
adding that it will attract users with a 
background in computer graphics but 
no knowledge of video production, and 
vice versa. “People who have been 
scared off by computers will now find 
them to be more accessible,” he says, 
“not to mention those who have want- 
ed video capability but didn’t want to 
invest in the appropriate gear. 

“With the Toaster and an Amiga 
2000, plus a few off-the-shelf, high-end 
VCRs,” Rice concludes, “Newtek is 
making it possible for users to set 
themselves up with a minimal video 
system for under $10,000.”—AV 
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Ape Animation 


After 2’ years of development work, 
software developers at the Ohio Super- 
computer Center (Columbus) have un- 
veiled Ape Version 2.0, a $75 anima- 
tion program designed for scientists, 
engineers, and artists who have little 
or no knowledge of computer graphics 
or animation systems. 

Ape was developed in cooperation 
with the Advanced Computing Center 
for the Arts and Design of the Ohio 
State University. The program was 
first released publicly a year ago and 
was distributed free of charge by the 
Supercomputer Center to industry 
members and scientists upon request. 

The new Version 2.0 offers enhanced 
3D visualization capabilities and can 
be run on several popular computer 
platforms, including machines by Sun, 
SGI, Cray Research, IBM, Next, Ap- 
ple, and Digital Equipment Corp.—AV 
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5000-Color Projection 


An LCD overhead projection panel ca- 
pable of displaying almost 5000 colors 
has been introduced by In Focus Sys- 
tems Inc. (Tualatin, OR). Called the 
5000CX PC Viewer, the new panel re- 
portedly allows users to project from a 
standard overhead projector full-color, 
computer screen images directly from 
a PC on to a wall or screen. 

According to In Focus, the projection 
panel uses the company’s patented 
“TSTN,” or Triple SuperTwisted Ne- 
matic, subtractive color technology, in 
which three LCD panels that are each 
capable of producing 17 hues are 
stacked one on top of the other. In Fo- 
cus then tunes the panels and adds po- 
larizers, enabling the 5000CX to pro- 
duce 4913 colors from a standard over- 
head projector light source. 

“T’m impressed with the panel’s color 
range,” states Bill Coggshall, presi- 
dent of the market research firm Desk- 
top Presentations Inc. (Mountain View, 
CA), “although I didn’t get to compare 
[images projected from the 5000CX with 
images projected from other products] 
side by side. That’s the real test, com- 
paring images projected [from compet- 
ing products] side by side.” 

According to In Focus, the 5000CX’s 
ability to project photographic-quality 
color images will attract new users to 
the overhead projection market. As for 
the panel being used to project still im- 
ages of people, says Coggshall, “In my 
demo of the product, I was shown a pic- 
ture of a clown, so that doesn’t really 


count. There are dozens of colors in the 
human face, and getting all the flesh 
tones right is a true test. 

“Overall, though, the images I saw 
looked very good,” he adds. “Looking 
at the product from a presentation 
standpoint, it’s very adequate.” 

The 5000CX is compatible with 
CGA, EGA, and VGA monitors, as 
well as Mac and Mac II systems. It pro- 
vides a 640-by-480 resolution with a 
contrast ratio of 15:1 and retails for 
$5995. 

In Focus has also announced Lite- 
Show II, a $1995 portable presentation 
manager that organizes, enhances, 
and presents full-color, computer-gen- 
erated images, without a computer. 

The LiteShow II system consists of a 
3.7-pound, 2-by-6-by-8-inch presenta- 
tion manager hardware unit and an 
infrared hand-held remote control. The 
user simply creates on a computer the 
images he or she wants to use in the 
presentation and then inserts the 3%- 
inch disk into LiteShow II to replay 
the presentation. 

Presenters can use LiteShow II to re- 
arrange the order of their images, as 
well as enhance them using a special- 
effects generator that allows them to 
manipulate the pace of the presenta- 
tion, add animation, and employ dis- 
solve and wipe techniques, as well as a 
windowshading effect that reveals por- 
tions of a screen at the presenter’s 
pace.—AV 
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Raising FORTRAN graphics to a new power 


Powerful graphics creation and 
FORTRAN programming are at your 
fingertips with the IMSL* Exponent 
Graphics system. Extensive Custom- 
ization capabilities and an easy-to-use 
FORTRAN format make Exponent 
Graphics subroutines the graphics re- 
source of choice for your scientific and 
engineering Computing. 


m Custom graphs, powerful 

capabilities 

Automatically create graphs for 
scientific and engineering applications 
with just two calls to high-level subrou- 
tines. Or, rapidly create and customize 
your graphs through a hierarchical tree 
data structure that allows for inherit- 
ance of plot attributes. These capabili- 
ties reside in a complete, self-contained 


package. 


m A powerful FORTRAN 
resource for graphics 


The capabilities you need are now 
available in a single, comprehensive 
FORTRAN resource that is both power- 
ful and easy to use. Combining Exponent 
Graphics subroutines with your existing 
FORTRAN resources can further increase 
the system’s flexibility, and enhance the 
capabilities of your overall computing 
platform. The Exponent Graphics system 
includes features that other FORTRAN 
packages lack, such as boxplots, polar 
plots, error bars, and true hidden surfaces. 

To receive a full-color brochure de- 
scribing Exponent Graphics software, call 
IMSL toll-free at 1-800-222-IMSL. In 
Texas and outside the U.S., call 
(713) 782-6060. Or contact IMSL at 
2500 Permian Tower, 2500 CityWest 
Boulevard, Houston, Texas 77042-3020; 
facsimile (713) 782-6069. 


Copyright © 1990 by IMSL, Inc. All rights reserved. 


“Exponent Graphics’ contouring is more 
extensive than other graphics packages we 
have used.” 
Jack Lund, systems analyst, 
University Computation Center 


“You get immediate results...and the 
support from IMSL is excellent.” 
].M. Vree, engineering analyst, 
SKF Engineering and Research 
Centre B.V., The Netherlands 


“Exponent Graphics is really convenient 
...especially the speed, that’s something 
we really like.” 
Mike Kimble, system administrator, 
Center for Electrochemical 
Engineering 


“Much easier to use than other graphics 
packages; very powerful.” 
Stefan Boeriu, user consultant, 
Center for Computational Science 
and Engineering 


IIMS 
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llford Imager 


Ilford (Paramus, NJ) has introduced 
the Digital Photo Imager, a digital col- 
or printer that produces true photo- 
graphic-quality prints, overhead trans- 
parencies, and 35mm slides directly 
from computer-based digital input. 

According to the company, the new 
photo imager is unlike other photo- 
graphic film recorders, in that it both 
prints and processes full-color photo- 
graphic images in a self-contained, 
daylight operating system. The compa- 
ny expects the unit to attract users in 
such application areas as high-quality 
presentation graphics, commercial 
photography, design, medical imaging, 
and color electronic prepress. 

The Digital Photo Imager operates 
like this. A host computer sends digital 
information to the system’s imaging 
engine, a laser-addressed, liquid crys- 
tal light valve (LCLV) engine devel- 
oped by Greyhawk Systems (Milpitas, 
CA). It is here that signals are written 
via laser onto three liquid crystal light 
valve cells. The LCLV image is then 
projected onto the photographic media 
and transported through the processor. 

The printer reproduces up to 256 
gray levels, or intensities, of each of 
the three primary colors, thereby pro- 
viding users with the ability to pro- 
duce images in more than 16.7 million 
colors. The system offers a resolution 
of up to 3500-by-2550 pixels per image, 
which is equal to 300 pixels per inch 
on an 8'4-by-11-inch print or 3500 
lines on a 35mm slide. 
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In addition to its high resolution, the 
Ilford Digital Photo Imager is also fast: 
It reportedly takes less than two min- 
utes for the digital information to be 
written to the liquid crystal light valve 
cells; once the image is written, the 
system delivers the initial print in 
about 3'2 minutes. Because the initial 
image doesn’t need to be rewritten, 
multiple copies of the same image can 
be produced at a rate of up to 180 
prints, 120 overhead transparencies, or 
hundreds of 35mm slides per hour. 

Ilford expects to offer a range of soft- 


ware to support the imager, including 
interfaces to Macintosh and most pop- 
ular PC-based programs, a Postscript 
interpreter, and production manage- 
ment software for remote imaging, job 
queueing, and billing. 

The company expects to begin initial 
customer shipments by mid-1991 and 
is targeting the system’s base retail 
price to be in the $50,000 range. The 
company plans to provide software and 
host interfaces, as well as other system 
accessories, as options.—AV 
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Desk-Side Iris Printer 


The Smartjet 4012, a medium-format, 
continuous-color, ink-jet printer, is the 
latest addition to Iris Graphics’ (Bed- 
ford, MA) line of digital color printers. 

According to the company, the 
Smartjet 4012 is different from other 
printers in the Iris line, in that the 
4012 has a smaller image area—10.6- 
by-17.2 inches—and a lower base 
price —$39,000—making it an attrac- 
tive output device for those users in 
the corporate publishing and comput- 
er-aided design markets who require 
photo-realistic image quality at a low- 
er acquisition cost. 

In addition to its smaller size, the 
Smartjet 4012 is unique from other Iris 
printers in that the 4012 incorporates 
four electro-mechanical subsystems— 
automatic paper feed, paper eject, clean- 


ing, and calibration—each serving to 
minimize operator intervention. 

The Smartjet 4012 boasts an ad- 
dressable image resolution of 300 dots 
per inch (dpi). According to Iris, an im- 
age printed at such a resolution will 
present to the eye an apparent resolu- 
tion of between 1200 dpi and 1800 dpi. 

An additional feature of the Smartjet 
4012 is its device-independence, which 
means that the printer can be driven by 
virtually any color-capable host system, 
including PCs, DOS- and Unix-based 
workstations, and color electronic pre- 
press systems from such manufacturers 
as Scitex, Hell, Crosfield, and Dainippon 
Screen. Iris intends to begin shipping 
production units of the Smartjet 4012 in 
November.—AV 
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Youre ready for more powerful 
workstations. But you want them 
at a reasonable price. And you don't 
want to sacrifice your software 
investment to get them. 


Hewlett-Packard has a better way. 


The new Hewlett-Packard Apollo 
9000 Series 400 workstations. 
Based on the latest Motorola tech- 
nology, they give you astonishingly 
fast performance at a very low 
price. As well as the capability to 
handle over 3200 applications, the 


broadest and best set of applica- 
tions available. 


At the entry level, there’s the very 
powerful 400d] with 12 MIPS for 
under $5,000*% The 425t with 20 
MIPS and 3.5 MFLOPS is priced 
under $9,000* And, there’s the 
affordable 433s, with 26 MIPS and 
4.5 MFLOPS for under $16,000* 


Our new VRX graphics options offer 
you excellent performance for 2D 
graphics with X Windows. Or add 
the unparalleled power of our 
advanced 3D graphics for the best 
rendering technology in the 
industry. 


The affordable, compatible new 
generation of Hewlett-Packard 
Apollo workstations. Just the kind 
of innovation you'd expect from 
HP Apollo. For more information, 
call 1-800-752-0900, Ext. 1533. 


There is a better way. 


HEWLETT 
PACKARD 


*U.S. list price. 


©1990 Hewlett-Packard Company CPWG002 
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GIS Meets GPS 


The two technologies, although from 
different backgrounds, are merging 


By John Ganiz 


eographic Information Systems (GISes) and 
Global Positioning Systems (GPSes) come 
from distinctly different backgrounds. For in- 
stance, GIS evolved from the computer graphics-based 
mapping market as a technology that allows mapping 
industry experts to manipulate and analyze geo- 
graphic data. 

GPS, on the other hand, was designed by the US 
Department of Defense (DoD) for use in military ap- 
plications. Furthermore, GPS technology isn’t really 
computer graphics-based; a GPS is basically a hard- 
ware receiver that acquires signals from satellites to 
determine position on Earth. 

However, these two technologies are beginning to 
merge. “We look at [GPS] and GIS as subsets of the 
geoprocessing market, along with other applications 
such as land lease systems, exploration systems, and 
remote sensing/image processing systems,” notes Tod 
Streich, a general partner with Santa Barbara, Cali- 
fornia-based Automated Graphics Enterprises, a con- 
sulting and publishing firm that specializes in the 
area of geoprocessing. “Our database of software 
packages shows that 52 firms are actively marketing 
GPSes and 40 firms are marketing GlISes ... vendors 
in both areas are starting to build links into their 
packages to accommodate one another.” 

Indeed, as was discussed in the investigation of 
emergency response systems (“Graphical Dispatch- 
ing,” May), the marriage of interactive graphics and 
geographic databases is proceeding apace. Further- 
more, GPSes are beginning to look and feel more like 
GlISes, as advances in GPS technology spur increased 
use of digitized geographic databases. 

One of the key components in any marriage be- 
tween GPS and GIS will be the data input—how the 
positional information is acquired. And in this area, 
much has been going on. 

For instance, you can subscribe to commercial ser- 
vices such as those provided by QualComm and Geo- 
star, use Loran navigational technology, use the 


Contributing editor John Ganiz is vice president of Technology Finan- 
cial Services (Westford, MA) and editor of Tech Street Journal. 
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DoD’s GPS, or use other types of tracking techniques 
and direct communications with vehicles. 

Yet acquiring positional and navigational data isn’t 
always easy. Commercial users have resisted using 
GPS technology because of the covenants of use that 
give the military precedence over the system. In fact, 
the DoD has to deliberately degrade positioning data 
to commercial users so foreign powers can’t guage the 
system’s accuracy. 

Another issue deals with the ‘perishability’ of the 
data. Says Joseph Simmons, founder and president of 


The forecast for GIS is a fairly bullish one. According to 
market research firms Daratech and Dataquest, the 
software growth rate for GIS is over 30 percent. 
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It’s New. . .It Installs Itself. . .1t’s Programmable. . .It’s 
User-Friendly. . .And It’s Portable! The All-New GP-9 


Sonic Digitizer From Science Accessories. 
It’s The Professional’s Choice. 


From radiology to CAD/CAM, sonic 
digitizing technology saves time and ex- 
pense in thousands of applications. And 
the sound technology of Science Acces- 
sories is behind the most powerful 
digitizer available today. 


The GP-9 is versatile, handling an active 
area up to 36” X 48” with precision and 
ease. What’s more, this digitizer is port- 
able, so you can use its capabilities 
wherever they are needed. . .at the draft- 
ing table, light table, on site or in the 
field. 


GP-9; the first digitizer that is universal- 
ly compatible with any software that 
supports any digitizer. Why?. . .because 
the GP-9 is the only digitizer that has 
user-programmable output. 


Its standard 32 function template can be 
used to direct software functions. Use 


them to increase processing speed and 
enhance user interaction. 


With all this power and flexibility, you’d 
probably guess that the GP-9 is a bear 
to install. . .but it’s a snap! The one- 
piece unit pops out of its packaging 
ready to plug in and start working. It’s 
that simple. . the GP-9 is even self- 
calibrating to ensure precision 
performance. 


You Can’t Afford Not To 
Digitize With The GP-9. 


) SCIENCE 
ACCESSORIES 
CORPORATION 


200 Watson Boulevard PO. Box 587 
Stratford, CT 06497 
(203) 386-9978 FAX (203) 381-9270 Telex 964300 
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Cadec Systems, a company that manufactured truck- 
tracking and on-board logistics systems (Cadec is now 
a part of Cummings Engine), “For many applications 
in trucking or shipping, you don’t need millisecond 
response time, nor do you need pinpoint accuracy. In 
other applications, such as emergency response, you 
might need both quick and accurate positioning data 
and the decision-making response time you get from 
interactive mapping or GIS.” 

Several applications could form a profitable union 
between GIS and GPS technologies. These applica- 
tions would tend to fall into one of three categories, 
proposes Streich: 


e Planning systems (route identification, scheduling, 
and so on). These systems would take previously ac- 
quired scheduling systems and throw in an element of 
real-time positioning. At the high end of this spec- 
trum would be the multi million-dollar systems used 
by airlines for routing and scheduling airplanes; at 
the lower end would be trucking applications. 

@ Positioning systems. These systems use GPS tech- 
nology to help users ascertain precisely where they 
are. They are used, for instance, by oil drillers to de- 
termine that they are positioned where they are sup- 
posed to be before committing millions of dollars to 
drilling an offshore oil well. Positioning systems differ 
from navigation systems in that positioning systems 
don’t require real-time positioning. 

e Navigational systems. These systems feed the navi- 
gation process. They are the true, quick-response sys- 
tems that would rely on the GPS for near real-time 
tracking and direction-finding. 


Will these applications spur the GIS market? The 
answer is yes, and no. 

The “yes” answer comes from the fact that any de- 
mand for graphical output of GPS information ought 
to spur the GIS market. The “no” answer comes from 
the fact that there is more to GIS than just position- 
ing input. In fact, the gating factors on GIS market 
growth are the willingness of the mapping communi- 
ty to migrate to GIS, the cost of maintaining GISes 
once the systems are up and running, and the general 
economic condition of the buying sectors (the govern- 
ment, the oil industry, and so on). 

“While the GIS market ‘gets a lot of play,” cautions 
Streich, “it’s still fairly small and specialized. And 
there’s still a lot of front-end work [needed before] 
customers [can] take the general-purpose primitives 
of a GIS and turn them into a working set of applica- 
tions like timber management, political redistricting, 
or land use management.” 

The size of the GIS market depends, to some degree, 
on how you define it. In its forecasts published in ear- 
ly 1988, for example, Dataquest, the San Jose, Cali- 
fornia-based market research firm, called for the 1989 
worldwide GIS market to be about $250 million; it 
also considered the GIS market to be a major subset of 
the computer-aided mapping market. 

But after rethinking its market definitions, Data- 
quest reclassified GIS as a superset of mapping and 
hiked the 1989 revenue numbers to $1 billion. The 
average compound growth rate expected for the GIS 


COMPUTER GRAPHICS WORLD OCTOBER 1990 


Beation Card’s TI 34010 processor 


syou have up 
stic 


wy ys A 


© Copyright 1990. Hercules Computer lechnalogy, \nc., 921 Parker Street, Berkeley, CA $4710. Hercules ang | 
Card are trademarks of Hercules Computer Technology, Inc.All other product names are trademarks of their 1e 
affiliated with Hercules. Screen created with AutoCAD and rendered at 512x400 in 24-bit color using B 


CIRCLE 23 ON INFORMATION CARD 


The major players in GIS hold only 50 percent of the 
market; a host of additional companies, including 
several PC-based firms, make up the difference. 


market between 1989 and 1994 is 21 percent per year. 

According to Dataquest analyst Kathy Hale, this is 
not considered a very bullish forecast. “There are lim- 
its,” she notes, “as to how fast the market can soak up 
the new applications expected for GIS.” 

Another factor affecting the GIS market’s growth, 
according to Hale, is the tendency for GIS technology 
to become embedded in everyday computing—what 
are classified as “systems” today will become merely 
features on tomorrow’s systems. The final additional 
complication will be in the categorization of GIS as 


FSC-64000AL 


FRAME SCAN CONVERTER 


Distributors 


Eastern U.S.A. 

ECS, Electro Communication Systems, Inc. 
2043 Empire Central 

Dallas, TX. 75235 

Phone (214) 358-5195, Fax(214)357-4693 
Contact: Terry Muncey 


Western U.S.A. 


6 Faraday Street 
irvine, CA. 92718 
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WDC Western DataGraphics Corp. 


Phone(714)768-3345,Fax(714)768-5262 
Contact: Richard H. Hinkley. 


predominantly a workstation-based technology, be- 
cause by 1994, some of the systems that we refer to as 
workstations today will be manufactured by such PC 
vendors as Compaq and Apple Computer. 

Who are the players? In GIS, according to the mar- 
ket research firm Daratech (Cambridge, MA), the ma- 
jor players are, in order of market leadership, ESRI 
(Redlands, CA), Intergraph (Huntsville, AL), McDon- 
nell Douglas/BET (St. Louis), Synercom (Houston), 
and Geovision (Ottawa, Canada). But these compa- 
nies hold only 50 percent of the market. A host of 
additional companies, including several that serve 
the PC-based market, make up the difference. 

Furthermore, a database compiled by Automated 
Graphics Enterprises into that company’s Directory of 
Geoprocessing Product Vendors lists 32 vendors in its 
tightly defined category of GIS, and another 600 ven- 
dors in areas that might be considered GIS by others, 
such as site design, mapping, facilities management, 
and surveying. There are many players. 

How bullish should one be on GIS? Fairly. If Data- 
quest thinks its forecast of a $1 billion market grow- 
ing at 21 percent is conservative, then that’s a bullish 
sign. Both Dataquest and Daratech feel that the soft- 
ware growth rate for GIS is over 30 percent. 

How bullish should one be about GPS and GIS? 
Less so. The reasons have to do with a lack of world- 
wide consistency in data, a lack of satellites, and gen- 
eral business conditions in the top markets. 

But a less bullish market still isn’t bad. At least, 
not these days. CGW 


Real-Time Conversion of High 
Resolution Computer Graphics 
Display Signals into 

NTSC Video 

The FSC-64000AL makes the direct 
recording of a video image from any 

high resolution graphics display onto 

a video tape possible with its 


advanced analog / digital circuits 
and auto-lock capability. 


Features: 
Real-time Conversion 
Selection of Full/Window Modes. 
Auto-lock for Simple System Connection 
Flicker smoothing 
Broadcast Quality Output Video 


Made in Japan by PHOTRON LIMITED 
Phone:81-3-486-3471, Fax:81-3-486-8760 


For distributor information call 
P. E. PHOTRON 
Phone 408-370-1364 
Fax 408-370-3161 
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THE NEW MUTOH F-920AR KEEPS YOUR 
PLOTTING ON A ROLL, ALL NIGHT LONG. 


Left to its own devices, the new 
Mutoh F-920AR can plot all night 
long, and have your plot ready first 
thing in the morning. 

Only the F-920AR pen/pencil 
plotter offers genuine plotter 
automation, with roll-media feed/ 
take-up and an auto-feed 260 lead 
carousel for the ability to batch plot 
and run long X-axis plots — all 
without babysitting. 

And by mixing leads of various 
size and hardness, it can output 
complex plots with stunning visual 
detail. Of course, not only does it 
know when it's time to reload, 


it also knows exactly where to 
continue plotting after refilling. 


Also available is the F-920A cut- 
sheet model. Like the F-920AR,, it 


features 0.0004" resolution, 
pen/vector sorting, 44.5 ips top 


speed and 5.7 G acceleration for 

astonishingly fast plotting. Plus, a 
1MB buffer that quickly frees your 
computer for the next job. 


Find out more about plotter 


automation with the F-920 series 
from Mutoh or your Mutoh dealer. 


PROFESSIONAL 
PLOTTER 


F-920AR 


MUTOH AMERICA INC. 895 Cambridge Drive, Elk Grove 
Village. Illinois 60007 Tel: 708/952-8880. 

Fax: 708/952-8808. 

Western Office: 4883 East La Palma Avenue. Suite 505, 
Anaheim California 92807 Tel: 714/779-2326. 

Fax: 714/779-0185. 

Eastern Office: 23 Walkers Brook Drive, Reading. 
Massachusetts 01867 Tel: 617/942-2442 

TOLL FREE FOR WESTERN CANADA: 1-800-663-6001. 
FOR ONTARIO, QUEBEC & ATLANTIC CANADA: 
1-800-465-0164. 

MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 
Dusseldorf 1 F.R. Germany Tel: 0211/3613095. 

Fax: 211-362128 

MUTOH INDUSTRIES LTD. 1-3, !kejiri 3-chome, 
Setagaya-ku, Tokyo 154 Japan. Tel: (03) 5486 -1111. 
Telex: 2422575 DRAMUT J Fax: (03) 5486-1133 

Cable Add: DRAFTERMUTOH. 


Japan's No.1 Name in Professional Plotters 
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Introducing the GraphicSmart™ Projection System. 


wan Most projection systems would take the stripe right off a skunk’s back. The 


2 GraphicSmart HR, on the other hand, wouldn’t touch a hair on its head. Or, change 
a single detail of your CAD/CAM image. Because when it comes to projections, the 
GraphicSmart HR 
not only provides 
superior large- 
screen images, it 
provides greater 
brightness, higher 
resolution and a 
wider scanning fre- 


quency. You’ll find 


Matietseeiciees vwWihen it comes to large screen projections, we’d like to 


scanning frequency lets you go from 15 to 75 KHz. With enough bandwidth to display all 
the information you need. Our digital point/zone technology lets you set up to 150 
convergence points. And gives you the capability to switch from a video to a data source 
in the middle of a presentation, keeping the quality of your image constant throughout. 
And if you want that image to be seen in the best possible light, check out our nine- 
inch CRTs. They not only put out optimum brightness. they do it without sacrificing the life 


18M PC/AT/XT and PS/2 are registered trademarks of the International Business Machines Corporation Macintosh is a registered trademark of Apple Computer inc Macintosh Il video card is a trademark of Apple Computer Inc. NEC is a registered trademark of NEC Corporation 


CaC Computers and Communications GraphicSmart is a trademark of NEC Technologies, Inc. 


Simulated picture from photograph 


Simulated picture from photograph 


of your CRT. Or, the focus of your image. Add that to the fact that our projector supports 


CAD/CAM workstations as well as IBM PC/AT/XT, PS/2 and compatibles, plus Macintosh 


software programs, the Mac II video card and graphic standards from CGA to 8514/A, and you 


will agree that the 


GraphicSmart HR is 


perfect for high-end 


graphics or data 


applications. Where 


else can you geta 


projection system 


that includes inter- 


face cables, system 


remind you how important one detail can be. controls, two user 


remote controls and a ceiling mount all at no extra cost to you? ‘he GraphicSmart HR also 
comes with a comprehensive warranty program. And the NEC name. With all the experience and 


knowledge that have made our multiple frequency technology famous. So if you want to do a 


side by side comparison of the GraphicSmart HR and other projection systems, please do. We 


f FRIAR esos iso cmintis, 
IE aphariitutne 


know who’ll come out smelling like a rose. For information call 1-800- 


562-5200 ext. NEC. In Canada, 416-858-3500. 


*See your dealer tor details 


©1990 NEC Technologies, Inc 
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To assess damage caused by last year’s earthquake in 
San Francisco, a team of mappers used Terra-Mar's 
Microlmage software to scan aerial photos of the 
collapsed Cypress Freeway and to enhance the resulting 
digital image (top left). They also digitized infrastructure 
data into Strategic Mapping’s AtlasGIS mapping software 
and used Trimble Navigation’s GPS Pathfinder to 
conduct a GPS survey while driving through the streets 
surrounding the freeway (middle). Microlmage was then 
used to geocorrect the aerial photo and merge the 
vector infrastructure data as an overlay (bottom and 
above; green represents building polygons). The resulting 
data also helped the team locate fires and access 
routes into and out of the ravaged area. 
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A New Tool for GIS 


Global positioning system technology promises 
to enhance GIs data-gatnering techniques 


By Laura Lang & Vicki Soeed 


eographic Information Sys- 

tem (GIS) technology has 

enjoyed much success in 
the remote sensing and mapping 
markets, mainly because it pro- 
vides users with the ability to ma- 
nipulate and analyze geographic 
data. But despite its advantages, 
the technology has suffered from 
one major drawback: It has been 
notoriously difficult for GIS users 
to create and maintain up-to-date 
digital databases. 

Typically, GIS users collect data 
using aerial photography or land 
surveying techniques, or by digi- 
tizing US Geological Survey quad 
maps into a GIS database. How- 
ever, these techniques are time- 
consuming, and the data obtained 
can be inaccurate and out of date. 

As a result, several GIS vendors, 
including Intergraph (Huntsville, 
AL), IBM (Armonk, NY), Environ- 
mental Systems Research Institute 
(ESRI; Redlands, CA), and Data 
General (Westboro, MA), have re- 
ported that their number-one re- 
quest from customers is for a faster 
and more direct way to collect GIS 
data. A new technology, called 
GPS, may be the solution. 

GPS (for Global Positioning Sys- 
tem) promises to provide to GIS us- 
ers a level of speed, accuracy, and 
mobility never before available with 
traditional GIS data-input methods. 

GPS technology was developed by 
the US Department of Defense 
(DoD) for such military applications 
as tracking aircraft operations, im- 
proving naval ship harbor entry 
procedures, and enhancing coastal 
surveying. The technology makes 
positioning on Earth possible to 
within millimeters of accuracy. 


Laura Lang, a freelance writer based in Lake- 
wood, California, writes frequently for CGW. 
Vicki Speed is a freelance writer based in 
seal Beach, California. 


GPS is based on a constellation 
of NAVSTAR satellites orbiting 
Earth (by 1993, a total of 24 satel- 
lites will have been launched in 
12-hour orbits, so at least four sat- 
ellites—the minimum required to 
obtain 3D positional data—will be 
visible to a GPS at almost any 
point on Earth). The GPS receiver, 
a small, portable device that 
weighs only a few pounds, acquires 
the signals from these four satel- 
lites and, using a method called 
“satellite ranging,” calculates its 
position on Earth by measuring the 
length of time it takes for the satel- 
lite signal to reach the receiver. 

The receiver then multiplies the 
travel time by the speed of light 
(186,000 miles per second) to deter- 
mine its range measurement. 
Within one second, positional coor- 
dinate data—longitude, latitude, 
and elevation—is displayed on the 
GPS receiver screen. 


Mobile Data Collection 

Because they’re portable, GPS 
receivers can be used to gather po- 
sitional data by foot, vehicle, or 
airplane. A typical GPS works like 
this. To map the boundary of, say, 
a field, a surveyor begins at his 
starting point, turns on the receiv- 
er, and walks, drives, or flies 
around the area to be digitized, all 
the while activating the data re- 
corder at points of interest. The re- 
ceiver then calculates the position- 
al coordinate data and displays it 
on the receiver screen. 

Since the introduction of GPS, 
the technology has managed to 
achieve significant accomplish- 
ments in various DoD military 
navigation applications. However, 
its highest accomplishments may 
be just over the horizon, as GPS 
technology begins to penetrate the 
commercial GIS market. 

To help GPS gain a strong foot- 
hold in the GIS market, some GPS 
manufacturers, as well as a few 
GIS software vendors, are now pro- 
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In 1990, we helped 
Georgia Tech bring Atlanta 


to the Olympic World. 


Now the world will come to 
Atlanta for the 1996 Olympics. 


On September 17, 1990, Atlanta was chosen to host the 1996 Summer 
Olympic Games. Prior to the final decision, the talented faculty and 
students of Georgia Tech treated the International Olympic Committee 
to an interactive, multimedia, computer-generated, magic carpet tour of 
Atlanta and the proposed Olympic village and event venues. 


Congratulations to the people of Atlanta and to the multimedia pioneers 
at Georgia Tech. Thank you for allowing us to help you with your dream. 


530 East Montecito Street, Santa Barbara, CA 93103 (805) 962-8117 


© 1990 Wavefront Technologies. All Rights Reserved. 


viding software that converts the 
point data gathered from a GPS re- 
ceiver into x,y,z coordinates suit- 
able for entry into a GIS. Then, by 
hooking up the GPS receiver to a 
laptop personal computer, users 
can create an automated mobile 
unit: As the user passes by desig- 
nated points of interest—perhaps 
telephone poles or fire hydrants— 
he or she hits a key on the comput- 
er keyboard to instantly record po- 
sitional coordinate data with the 
GPS, creating a map on-the-fly. 
Such conversion software can 
also tie GPS data to remotely 
sensed imagery, such as aerial 
photos and satellite images. By 
pinpointing locations on the 
ground with the GPS and convert- 


ing the data to a mapping system, 
users can directly correlate their 
GISes to remotely. created maps. 
The GPS data is then used to cor- 
rect the distortion caused by the 
curvature of the Earth’s surface 
and allows prominent features to 
be located relative to each other or 
to an already established basemap. 

Thanks to the advent of such 
conversion programs, GIS users 
stand to benefit greatly from GPS 
technology. In one respect, the 
technology promises to provide 
GIS users with a quick method of 
collecting data. In addition, be- 


cause GPS maintains a common 
reference system, the technology 
also promises to open the door to 
groups of users who have always 
wanted a GIS but have had no way 
of gathering the information, as 
well as to those users who require 
continual database updates. 

For instance, using a GPS, high- 
way department personnel can 
now drive along roads to build 
highway inventory and mainte- 
nance databases, tasks prohibited 
in the past because of manpower 
and time restraints. Similarly, 
utility workers, among the first to 
realize the benefits of a GPS, can 
now walk through a neighborhood 
to record the locations of telephone 
poles and telephone lines, elimi- 


GPS is a cost-effective tool for updating and validating digital map data. This fully attributed, digitized map 
of the Decatur, Alabama, metropolitan area contains city and county boundaries, highway and railroad 
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nating unnecessary paperwork. 
And since GPS is fast and portable, 
data-gathering can be repeated as 
frequently as necessary. 

But among all of its advantages, 
perhaps the biggest advantage 
GPS holds for GIS users is its high 
accuracy rating. Since GPS receiv- 
ers rely on a network of Earth-or- 
biting satellites, the exact posi- 
tions of which are constantly moni- 
tored by the DoD, positional accu- 
racy is ensured. Moreover, receiver 
technology has advanced to the 
point where GPS receivers offer ac- 
curacies of up to a few meters. 

One leading GPS vendor that 
takes a particular interest in meet- 
ing the needs of GIS users is Trim- 
ble Navigation (Sunnyvale, CA). 
The company’s product, the GPS 
Pathfinder Series, is a geographic 
data-recording system specifically 
designed for GIS applications. 

The Pathfinder Series is com- 
prised of a Trimble Advanced 
Navigation Sensor GPS receiver, a 
compact GPS antenna, an Omni- 
data Polycorder hand-held data re- 
corder, a system battery, and soft- 
ware. Included with the software is 
the PFinder suite of post-processing 
programs, some of which allow us- 
ers to interface with more than 25 
GlISes, including ERSI’s PC Arc/Info 


and Intergraph’s MicroStation GIS. 

The GPS Pathfinder Series is 
available in two versions—Basic 
and Professional. The Basic ver- 
sion computes 2D (latitude and 
longitude) or 3D (latitude, longi- 
tude, and altitude) air, sea, or land 
positions and stores them as alpha- 
numeric-labeled points for later 
downloading to an IBM or compat- 
ible personal computer. Once in 
the PC, these points can be dis- 
played in graphical or tabular 
form, reformatted, analyzed, and 
plotted with PFinder. 

The GPS Pathfinder Basic can 
reportedly be operated anywhere, 
in any weather, and the Polycorder 
can store as files several hours 
worth of data. The receiver is re- 
portedly accurate to 12 meters hor- 
izontal (latitude and longitude) 
when selective availability is not 
activated. (Selective availability is 
a DoD program designed to deny 
full GPS accuracy to unauthorized 
users. In differential mode, a mode 
in which remote data is differen- 
tially corrected on a computer us- 
ing post-processing software, the 
unit achieves a horizontal accura- 


cy rating of 2 to 5 meters.) 

With the GPS Pathfinder Profes- 
sional as the base station, users 
can perform differential correc- 
tions and update GIS databases 
with point data. Also included 
with the Professional version is 
PFGIS, a GIS software suite that 
allows users to convert and port 
Pathfinder files to more than 25 
GIS databases. 

Another conversion program, 
developed jointly by Trimble Navi- 
gation and GeoResearch Inc. (Bill- 
ings, MT), is GeoLink. Introduced 
this past March, GeoLink com- 
bines ESRI’s PC Arc/Info software 
with Trimble’s GPS Pathfinder. 
With GeoLink, a user can enter at- 
tributes from the field, view and 
track his position on an existing 
PC Arc/Info coverage, and create 
time-tagged maintenance logs of 
work completed. The program is 
currently being used by the Mon- 
tana Department of Highways to 
create GIS maps of a highway sys- 
tem (see sidebar, entitled “Survey- 
ing Highways with GPS”), by the 
USDA Forest Service for forest 
maintenance, and by LGL Alaska 
Research Associates Inc. to record 
caribou migration in Prudhoe Bay, 
Alaska. 

Trimble Navigation isn’t the 


raditionally, many organizations, especially 

those in need of frequent database updates, are 
unable to afford the up-front costs of GIS data col- 
lection and conversion. As a result, they are turn- 
ing to GPS technology as a low-cost alternative to 
traditional GIS data-input methods. 

Many highway departments, such as the Mon- 
tana Department of Highways, consider them- 
selves in this category. Montana’s DOH sought to 
implement GIS technology, because digitizing US 
Geological Survey quad maps provided the agency 
with only minimal highway location information 
and virtually no highway feature data, such as 
speed limit signs or bridge locations. But according 
to Don Cromer, Montana DOH rural planning su- 
pervisor, the DOH couldn’t implement GIS technol- 
ogy because it lacked the time and budget required 
for traditional data-gathering techniques. 

For Cromer’s department, this situation changed 
early this year, when the department began a pilot 
project in cooperation with GeoResearch Inc. The 
department implemented the GeoLink conversion 
program, developed jointly by GeoResearch and 
Trimble Navigation, which combines ESRI’s PC 


Arc/Info software with GPS technology. 

According to Cromer, GeoLink allows his depart- 
ment to record with a GPS receiver highway attri- 
bute position information, automatically convert it 
to a portable GIS, and visualize the data—all while 
driving down the road. 

“We installed the GPS receiver and antenna 
[along with a laptop computer] in the car, pre-pro- 
grammed the computer to designate specific attri- 
butes—speed limit signs, no-passing zones, and 
highway mileage markers—that we wanted to de- 
note,” explains Cromer. 

After some experimentation, the DOH was able 
to record positional data on 15 attributes driving at 
35 miles per hour, Cromer reports. When they re- 
turned to the office, they ran the data through a 
post-processing routine and obtained a ready-built 
GIS database, accurate to about 2 to 5 meters. 

“Based on this pilot project, our surveying and 
maintenance divisions are preparing for an all-out 
effort to incorporate GPS/GIS capabilities,” Cromer 
says. “We think [GPS] will allow us to catch up on 
and maintain all of our highway’s needs through- 
out the state of Montana.” —LL and VS 
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MAP A NEW WORLD OF APPLICATIONS. 


Etak’s Explorer Program Opens the World of Electronic Maps to VARs and Their Customers. 


Etak is making geographic informa- 
tion visual around the world and in a 
host of vertical markets. Add value to 
your application with Etak’s electron- 
ic road maps, development tools and 
support services. Etak’s Explorer 
Program for VARs provides you with: 
¢ EtakMap®—extensive off-the-shelf 
electronic roadmap database of the 
US. and Europe. 

© MapAccess™—a programmer's tool 
kit to help you develop applications 


See us at FALL COMDEX ’90, Las Vegas 


GIS/LIS ‘90 Anaheim 


fast. These C Language libraries 
include tools for map drawing and 
annotating, fast data access and 
geocoding. Available on a variety of 
platforms. 


© Support—Iechnical...quality 
documentation, sample programs, 
technical hot line and consulting 
services. Marketing...sales training, 
co-op advertising program, marketing 
materials and lead forwarding services. 


© Etak Inc. 1990. All rights reserved. Etok and EtakMap are registered trademarks of Etak Inc. MapAccess is a trademark of Etak Inc. 
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Facilities 
management, 
routing, desk- 
top mapping, 
and travel 

@] assistance all 
need the 
accuracy of 
Etak Maps. 


1430 O’Brien Drive, Menlo Park, CA 94025 


(415) 328-3825 


Free yourself from the time and cost of aerial photos, outdated 
information and inaccurate maps. We provide up-to-date SPOT 
imagery and geographic information from anywhere in the 
world... in photographic and digital "load & go" formats... 

for ARC/INFO, ERDAS, Intergraph, GeoVision, TYDAC 

and others. 


Let us put the "I" in your GIS with: 


¢ 7.5 minute SPOT QuadMaps 
1:24,000 SPOT CountyViews 
Geocoded SPOT MetroViews 
Digital Terrain Models 
Landcover classifications 
Large area worldwide imagery 
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SPOT Image of Phoenix, AZ © CNES 1990 


only GPS manufacturer that pro- 
vides conversion software to tie to 
a GIS database the digital data 
gathered by a GPS. For instance, 
Ashtech Inc. (Sunnyvale, CA) pro- 
vides with its GPS receivers a vari- 
ety of post-processing software pro- 
grams—collectively called “Geodetic 
Post Processing Software”—which 
process GPS data in a format that’s 
compatible with GIS databases. 

Ashtech receivers are reportedly 
the first GPS receivers to offer a 
true “all-in-view” automatic track- 
ing capability. According to the 
company, survey applications de- 
mand that the same set of satel- 
lites be tracked at a site. The all- 
in-view feature eliminates the 
need to coordinate satellite selec- 
tion between sites and maximizes 
the accuracy of any survey. 

In addition to general naviga- 
tion use, Ashtech receivers can be 
used to guide a survey party to a 
series of marks (up to 99 way- 
points) entered by latitude and lon- 
gitude prior to the field survey. 
While moving from point to point, 
the receiver screen displays travel 
directions as well as the distance 
to a particular destination. 

Ashtech receivers are available 
in several versions. A standard re- 
ceiver system (for instance, the M- 
XII version) includes 1M of mem- 
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ory, a 10-meter antenna cable, an 
external power cable, an RS-232 
data cable, precision antenna plat- 
form assembly, a receiver operat- 
ing manual, and the GPPS soft- 
ware with manual. The list price 
for the M-XII is $25,000. 


GIS Vendors Get Involved 

Because the technology is still 
quite new, GPS is generating only 
a limited amount of excitement 
among GIS vendors. However, 
these vendors predict that this ex- 
citement will heighten during the 
next 12 months, as the NAVSTAR 
satellite constellation nears com- 
pletion. The promise of GPS tech- 
nology, they add, is that it will 
give GIS users a way to quantify 
the spatial accuracy of digital map 
data, as well as a new, mobile 
method of creating digital maps— 
something for which GIS users 
have eagerly waited. 

In anticipation of user demand 
for GPS technology, some GIS ven- 
dors are seeking ways to develop 
conversion software of their own. 
Intergraph, for instance, is cur- 
rently developing conversion soft- 
ware compatible with receivers 
manufactured by several GPS ven- 
dors. In fact, John English, manag- 
er for surveying engineering prod- 
ucts at Intergraph, says GPS will 
play a significant role in future 
GIS sales at Intergraph and will be 


Small and portable, GPS 
receivers acquire their signals 
from four NAVSTAR satellites. 
Using a method called satellite 
ranging, a receiver 
calculates its position on Earth 
by measuring the length of 
time it takes for the satellite 
signal to reach it. 


available as options to several of 
Intergraph’s GIS products in the 
future. Meanwhile, Jeanne Sav- 
age, GIS solution manager at IBM, 
says that IBM is currently “quanti- 
fying the benefits” of GPS to deter- 
mine how much the technology 
will reduce cost or accelerate data 
conversion for IBM customers. 

Data General also seems wary of 
jumping in too early: “GPS is the 
best navigation system built to 
date. However, [we] are being 
careful to analyze the benefits and 
limitations of the technology,” ex- 
plains Emerson Hiller, a Data 
General spokesperson. Similarly, 
Digital Equipment Corp. (Marl- 
boro, MA) and others are still in a 
research-and-evaluation phase: 
Most of these vendors agree that 
during this introductory period, 
they will not be marketing a com- 
plete GPS/GIS package. 

ESRI, although commanding an 
early market lead thanks to the in- 
troduction of the GeoLink conver- 
sion program, doesn’t plan to mar- 
ket GPS/GIS products. “We recog- 
nize the inherent benefits GPS of- 
fers to our users,” explains Bob Pu- 
terski, ESRI’s software release 
manager. “However, we do not 
plan to market any combined 
GPS/GIS products. Instead, we rec- 
ommend to our clients the various 
methods with which to gather in- 
formation, and GPS is certainly 
one of the best ways.” 

While it appears that most GIS 
vendors may not be scrambling to 
enter the GPS/GIS market at the 
moment, some mapping software 
vendors are, and already they have 
achieved some impressive results. 

For instance, Terra-Mar Re- 
source Information Services 
(Mountain View, CA) and Strate- 
gic Mapping Inc. (San Jose, CA) 
have taken an aggressive front on 
the issue. In fact, both companies 
recently combined Strategic Map- 
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ping’s AtlasGIS mapping software 
with Trimble Navigation’s GPS re- 
ceiver technology and Terra-Mar’s 
Microlmage image processing soft- 
ware to conduct damage assess- 
ments after the Loma Prieta earth- 
quake which devastated San Fran- 
cisco last October. 

For this project, a team of Terra- 
Mar mappers used Microlmage to 
scan in aerial photography of the 
collapsed Cypress Freeway in Oak- 
land, California, and to contrast- 
enhance and edge-sharpen the re- 
sulting digital image. At the same 
time, they digitized the infrastruc- 
ture data (roads, utilities, and so 
on) into AtlasGIS and conducted a 
moving GPS survey using GPS 
Pathfinder while driving through 
the streets surrounding the col- 
lapsed freeway structure. 

They then used the Microlmage 
software to geocorrect the aerial 
photograph and subsequently 
merge the vector infrastructure 
data as an overlay. The resulting 
data provided the mappers with 
the locations of fires and possible 
access routes into and out of the 
ravaged area, as well as helped 
them to assess damages. 

The entire process required less 
than 45 minutes and is, according 
to Terra-Mar president and CEO 
Donn Walklet, “representative of 
the kind of data integration that 
federal, state, and local govern- 
ment can accomplish with a rela- 
tively small investment in hard- 
ware and software.” 

Another task of the project was 
to locate gas ruptures, potential 
danger points from serious struc- 
tural damage due to aftershocks, 
and access routes. Once the posi- 
tional information was recorded 
with the GPS receiver, it was auto- 
matically displayed on an existing 
database of the city’s building and 
utility sites, providing emergency 
crews with much-needed guidance 
to priority areas. 

In addition to Strategic Mapping 
and Terra-Mar, another vendor— 
Erdas Inc. (Atlanta)—has recently 
entered the GPS inner circle by in- 
corporating GPS technology with 
such remotely sensed information 
as aerial photography and satellite 
imagery. 

One case study involving this 
technology was conducted by the 
Center of Advanced Land Manage- 
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ment Information Technologies 
(CALMIT) at the University of Ne- 
braska in Lincoln. The Center con- 
ducted the project in an effort to 
study the growth and regeneration 
cycles of various vegetation in the 
Arapahoe Prairie, a remote site lo- 
cated in the rugged Sand Hills of 
Western Nebraska. 

Using one of Ashtech’s GPS re- 
ceivers, CALMIT researchers re- 
corded the positional locations of 
16 ground control points; the point 
data was then run through Erdas’ 
raster image processing routine 
and used to rectify and register aer- 
ial photography data. The result- 
ing data was then displayed on a 
GIS and was used to answer que- 


tion providing latitude and longi- 
tude positions is available from 
three satellites for 14 hours per 
day, and 3D positional data, which 
includes altitude, is available for 
only 10 hours per day. Some time 
next year, however, most locations 
will reportedly have access to 3D 
GPS capability. 

A third drawback, and an impor- 
tant point for many users, is the 
cost of GPS receivers, which can 
run as high as $40,000, depending 
upon their performance character- 
istics and accuracy rating. While 
GPS receivers used in such GIS ap- 
plications as land resource man- 
agement are on the low end of the 
price structure, receivers used for 
surveying applications—applica- 
tions which require greater accu- 
racy—are more expensive because 
they incorporate integrated data- 


Although ifs flexible, mobile, and accurate, 
global positioning system technology as it 
exists foday still has its limitations. 


ries and to produce an accurate 
base map of the Sand Hills area. 

While the flexibility, mobility, 
and accuracy of GPS seem to an- 
swer the GIS user’s need for more 
efficient data-conversion methods, 
the technology as it exists today 
has its limitations. 

First, satellite signals require a 
direct line to GPS receivers and 
cannot penetrate such obstacles as 
water, soil, and walls. Therefore, 
GPS technology cannot be used for 
subsurface marine navigation or 
underground positioning and sur- 
veying applications. Furthermore, 
in surface applications, satellite 
signals can be obstructed by 
bridges, trees, and buildings, while 
in urban locations, satellite visibil- 
ity—the route traveled by the sig- 
nal from the GPS to the satellite 
and back—is limited. 

Second, until the complete con- 
stellation of NAVSTAR satellites 
has been launched next year, posi- 
tion information is available only 
during certain times of the day de- 
pending on a user’s location. For 
example, the current window time 
for four satellites to be visible in 
any one area is approximately five 
hours. Furthermore, 2D informa- 


collection hardware and post-proc- 
essing software in addition to the 
receiver, antenna, and battery. Ac- 
cording to GPS receiver manufac- 
turers, however, prices for the 
equipment are expected to drop in 
the future, as the market demand 
for such units increases and as the 
technology expands. 

Even with these disadvantages, 
vendors of GIS and mapping soft- 
ware—as well as users of the tech- 
nology —cling to the hope that GPS 
will fulfill its promise as an accu- 
rate and easy-to-use input technol- 
ogy. “Drawbacks aside,” says Data 
General’s Hiller, “GPS may be the 
most significant stab to ‘making’ 
GIS technology.” 

Trimble Navigation’s Lange 
concurs: “GIS and GPS are natural 
technology partners. Together, 
they let users create and update 
GIS databases more efficiently and 
accurately than before. With GPS, 
mapping becomes a manageable— 
almost enjoyable—task.” 

If GPS can, indeed, relieve the 
tedium of digitizing map after map 
into a GIS database, the technol- 
ogy will quickly become a popular, 
and even required, item among 
many GIS users. CGW 
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KODAK XL7700 Digital Continuous 
Tone Printer. 


How come scannea-in photos and 
graphics look super on your computer 
display—but look terrible on hard 
copy? Answer: wrong printer. Kodak 
offers the right printer, the XL7700. It 
produces prints with the definition, 
sharpness, and color you expect from 
the world leader in imaging. The XL7700 
creates these brilliant continuous-tone 
prints (and transparencies) with 
advanced thermal dye transfer tech- 
nology and specially formulated 
KODAK EKTATHERM Media products. 
You get durable, page-size or 11 x 11- 
inch prints in under 5 minutes from any 
digital signal. For product or reseller 
information, call 1 800 44KODAK 
(1 800 445-6325), Ext 110. In Canada, 
call 1 800 46KODAK, Dept 345. 


Image scanned with a Nikon LS3500 scanner. 

Adobe Photoshop™ for image processing. 
Printed with the KODAK XL7700 Digital 
Continuous Tone Printer. 


THIS IS NOTA 
PHOTOGRAPH. 
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PRINT BY 
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Northgate™ PowerCAD™386 "/33... 
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1989 TOP 100 


Introducing PowerCAD 386/33 


Northgate, a leading manufacturer of high- 
performance computers for business and home 
applications gives you something the competition 
can’t—a reliable, ultra-flexible, PC-based design tool 
at a value price. 


PowerCAD has the processing muscle to make 
AutoCAD, DataCAD, CADvance, designCAD and 
other engineering design software sing! Shade, rotate 
or change the light sources on your largest drawings 
and models—in real time! PowerCAD’s lightning 
quick 64K cache (expandable to 256K!) and 15 ms, 
200Mb hard drive magnify system throughput 
geometrically! You’ll see your 2-D and 3-D images 
stored, retrieved and redrawn almost as fast as you hit 
**Enter!”’ 


Uncompromising video resolution! PowerCAD uses 
the 32-bit Renaissance GRX Rendition II video 
coprocessor to generate 16 million true-to-life colors! 
And, when PowerCAD’s 50kHz, Nanao monitor 


displays your most intricate images, you don’t miss a 
single detail! PowerCAD gives you the same exacting 
resolution you’d expect from a $20,000 design station. 


PLUS ... extraordinary flexibility! PowerCAD 
draws, paints, models and calculates as well as any 
high-quality design system. PowerCAD enhances 
your non-graphic tasks (project management, 
presentation graphics, financial analysis projects, etc.) 
with the help of PC-based business software. Then, 
take your pick from hundreds of PC-compatible 
output devices ... or, share drawings using state-of- 
the-art PC-based data communications devices (PC- 
FAX boards, Modems, LAN adaptors, etc.). 
Northgate has everything you need! 


PowerCAD gives you the best of design station 
performance, PLUS the best of PC versatility—at a 


$7699 


Complete PowerCAD 
Systems Starting At 


*Northgate’s 386/33 system at the heart of PowerCAD judged the #1 computer product of 1989, by the well-respected weekly publication for computer professionals, 


InfoWorld Magazine (January 29, 1990). PC Magazine's Editors’ Choice (October 31, 1989). 


Greater CAD/CAM Performance... 
One Component At A Time! 


16" Nanao Flexscan High Resolution 

Color Monitor 

High-performance for today’s demanding 3-D 
CAD/CAM applications! Takes advantage of non- 
interlaced signal to give you flicker-free images in 
brilliant 1024 x 768 resolution. 0.31 dot pitch, 
Dynamic Focusing and new Extended Field Gun 
combine to give you unparalleled brightness and 
sharpness. 


Renaissance GRX Rendition II Adaptor 
One of the fastest ) —— we 
coprocessor-based 
graphics adaptors in the 
industry! Powerful 
32-bit 6 MIPS processor 
runs at a blazing SOMHz. High-performance 
Microsoft® Windows", GEM/3 and display-list CAD 
drivers speed you through AutoCAD, Ventura 
Publisher, PageMaker™ and other popular software. 
Daughter card ensures complete compatibility with 
existing VGA standard. Loaded with onboard 
memory: 512K video and 384K instruction. Choose 
from a palette of 16.7 million colors and enjoy 16 
color display in brilliant 1024 x 768 resolution. 


Maxtor 200Mb Hard Drive 

This 3.5” masterpiece runs at 15 MS, but so quietly 
only the flashing red light tells you it’s running. 
Made exclusively for Northgate, it carries a 
staggering 50,000 hour MTBF rating. 


LOOK ... you even get software! 

We’ve even thrown in a copy of the NEW Microsoft 
Windows 3.0. Like all our systems, you get MS- 
DOS 4.01 (complete with on-line User’s Guide) and 
GW-Basic software. 


Custom design your system! 

As a manufacturer, Northgate can custom configure 
a system to meet your most demanding needs. We 
have monitors, Mountain tape backups, a wide range 
of hard drives, laser printers and more! 


Special Upgrade Offer! Houston Instruments 
HIPAD Plus Digitizer 
7 | Enhance your data’s 
accuracy and increase 
productivity with an 
easy to use, Houston 
Instruments HIPAD 
Plus digitizer. This 
- durable system is fully 
00 compatible with PC 
CAD, design and 


Only $4 


graphics software. Your deluxe component set comes 
complete with 12” x 12” or 12” x 18” active area 
digitizing tablet, one-button digitizing stylus, 4/16 
button digitizing cursor, menu protector, utility 
diskette, Serial Cable, and complete documentation. 


System of the 90’s backed by service of the 90’s! 


30-Day Performance Guarantee! Use PowerCAD 
for 30 days. If you’re not completely satisfied, 


return it! 


Full One-Year Warranty! Northgate backs every 
system with a “‘NO EXCUSES’”’ parts and labor 


warranty. 


Overnight Parts Shipment! We ship replacement 
parts to you overnight at our expense—before we 


receive your troubled part! 


24-Hour Toll-Free Technical Support! Run into a 
glitch? We’re here to help 24 hours a day, seven days 
a week—just call! Free on-site service to most 


locations for one year, too! 


PowerCAD 386/33 System Features 


L]33MHz Intel 80386™ 
microprocessor 

_]Intel 387 math coprocessor 

L] Maxtor 200Mb 15 MS 
access hard drive with 
caching controller 

L]4Mb of 32-bit DRAM on 
proprietary motherboard 

L]164K SRAM read/write- 
back cache (optional 256K 
available) 

L] Renaissance GRX 
Rendition II 16-bit video 
card with 1024 x 768 
resolution, 384K DRAM, 
512K VRAM; VGA 
daughterboard 

_] High density 1.2Mb 5.25” 
and 1.44Mb 3.5” floppy 
drives; also read/write and 
format low density disks 


_] Eight expansion card slots; 
one 32-bit, six 16-bit and 
one 8-bit 

_]One parallel and two serial 
ports 

L]16” Nanao 1024 x 768 
VGA color monitor 

_] Elegance 7-bay custom 
tower cabinet pictured 
(desktop style available) 

CL] Microsoft® Windows™ 3.0 

|] Genuine Microsoft mouse 

_]MS-DOS 4.01 and 
GW-Basic 

L]220 watt power supply 

LIFCC Class B Certified 

_] Choice of exclusive 
OmniKey/ULTRA or 
PLUS keyboard 


Call today! Get industry leading power, performance 
and support for one low price! 


CALL TOLL FREE 
24 HOURS 
EVERY DAY 


SW-345-1993 


Notice to the Hearing Impaired: Northgate has TDD capability. Dial 800-535-0602. 


APPROVED 


NetWare Compatible 
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NORTHGATE 
COMPUTER 
SYSTEMS 


P.O. Box 59080 Minneapolis, MN 55344 


Prices and specifications subject to change without notice. Northgate reserves the right to substitute components of equal or greater quality or performance. All items subject to availability. ©Copyright 
Northgate Computer Systems, Inc., 1990. All rights reserved. Northgate, OmniKey, PowerCAD, and the Northgate ‘N’ logo are registered trademarks of Northgate Computer Systems, Inc. 80386 is a 
registered trademark of Intel. All other products and brand names are trademarks and registered trademarks of their respective owners. We support the ethical use of software. To report software 


copyright violations, call the software Publishers Association’s Anti-Piracy Hotline at 1-800-388-PIR8. 
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Bridging the Photo- 
Retouching Gap 


New systems for manipu- 
lating color images provide 
tools for creating repro- 
ductions that approach the 
quality of the originals 


By Barbara Robertson 


Barbara Robertson is the West Coast senior 
editor of Computer Graphics World. 


here is one goal for a photo- 
retoucher, a goal more simply stat- 
ed than achieved: produce an al- 
tered image that matches the qual- 
ity of the original. 

Until recently, however, re- 
touchers and color laboratories ba- 
sically had two choices of media: 
jars of paint or million-dollar sys- 
tems. They could use traditional 
methods, such as the chemically 
based dye-transfer process, air- 
brushing, painting, bleaching, and 
so forth. Or they could manipulate 
and composite digital images with 
prepress systems such as those 
from Scitex, Hell, and Crosfield. 
But those who could afford pre- 
press systems found them lacking. 

“We needed to convince manu- 
facturers to work on artistic tools 
for building images instead of just 
those for putting [compositing] im- 

ages on paper,” says Jim Ross of 

Detroit Digital Studio. 


Silhouetting out the original 
background, Raphdele/Digital 
Transparencies used its custom- 
configured retouching system to 
combine photos of 13 white cats 
and one dalmation and to 
transform the cats by adding 
black spots and golden eyes. 


About three years ago, according 
to Kent Strand, product manager 
at the Dicomed division of Dupont 
and Fujifilm Electronic Imaging 
Co. (DFEI), computer vendors be- 
gan to take notice of a possible new 
market. 

“There had been a move away 
from transparencies in the creative 
community because it was so diffi- 
cult to get good duplicates using 
traditional film processes, and be- 
cause the electronic prepress sys- 
tems had become available,” says 
Strand. “But art directors contin- 


ued to want transparencies be- 
cause of their flexibility.” 
However, adequate tools for 
creatively manipulating digi- 
tal images and producing 
digital transparencies 
weren't available. “TI 
watched color labs, the 
traditional centers for cre- 
ative photo manipulation, 
painstakingly tweak pre- 
press equipment in an attempt 
to produce film-quality transpar- 
encies,” says Strand. 
Now, vendors are beginning to 
market systems specifically de- 
signed for photo-retouchers. Com- 


plete systems that include a scan- 
ner and film recorder, hardware 
and software for image manipula- 
tion, and stand-alone image ma- 
nipulation stations are being of- 
fered by such companies as DFEI’s 
Crosfield and Dicomed divisions, 
Superset, Barco, Kodak, Quantel, 
and Shima Seiki. Also, a few work- 
station-based software packages, 
such as Dalim (on Tektronix’s 
XD88) and Full Color Publisher 
(on Silicon Graphics machines), 
are appearing. These vendors are 
filling the gap between desktop 
and prepress systems, both of 
which provide image-manipula- 
tion capabilities, but both of which 
photo-retouchers working with col- 
or images have found inadequate. 

Given the high price tags of the 
new photo-retouching systems— 


prices tend to start in the $100,000 
range—and their relatively recent 
appearance in the market, the im- 
plications are just beginning to be 
felt and sorted out. 

Photo-retouchers and color lab- 
oratories are reclaiming business 
lost to prepress houses offering 
electronic compositing and some 
retouching as part of the color sep- 
aration process. Furthermore, the 
systems are giving retouchers and 
photo-illustrators control over ele- 
ments of their work, such as image 
compositing, for which they for- 
merly relied on others. 


Digital Originals 

Photographers, long disappoint- 
ed by the quality of traditionally 
produced duplicate transparencies, 
have become intrigued with the 
concept of a “digital” or “second- 
generation” original (high-quality 
reproductions of original images). 
Some photographers have begun 
experimenting with digital images 
to create new types of photographs 
that would have been difficult or 
impossible to create with a camera 
and darkroom. 

Color laboratories are adding 
high-end digital scanning and film 
recording to their list of services 
for photographers. And vendors, 
service bureaus, and customers are 
looking for, and finding, ways to 
bridge the price and performance 
gap between desktop systems and 
the high-priced systems. 

Why is the price so high? 

If there were an ideal photo-re- 
touching and manipulation sys- 
tem, it would include painting and 
masking tools as fast and fluid as 
the tools in high-end painting sys- 
tems such as those from Quantel 
and Shima Seiki. In addition, the 
ideal system would have geome- 
try-based tools as sophisticated as 
high-end illustration systems. 

It would handle multiple high- 
resolution color images as quickly 
and easily as a prepress system 
juggles lower-resolution images. 

Because files for color separa- 
tions are sometimes required, it 
would support CMYK (cyan, ma- 
genta, yellow, black) and RGB 
(red, green, blue) color spaces. It 
would include device drivers for in- 
put from and output to a variety of 
scanners and film recorders; and it 
would offer sophisticated tools for 
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Polynesian delight: Photo-retoucher Richard Rezac used a Superset 
system to composite the several images shown here into the 
Polynesian scene (far right). Also, Rezac retouched the photograph of 
the model to transform her “outie” bellybutton to an “innie.” Rezac 
used his system’s drawing tools to create the new navel. 


color calibration. It would also ac- 
cept and create files in standard 
desktop publishing as well as pre- 
press formats. 

It’s a mighty tall order. One that 
neither the highest-end prepress 
system, nor the most creative 
desktop system, can fill. But one 
that the new systems are ap- 
proaching to some degree. 

While prepress systems include 
tools for electronic retouching, 
these very expensive systems don’t 
give retouchers and illustrators 
the creative control they need. 

For example, film recorders de- 
scribe colors using the RGB color 
space. Prepress systems use 
CMYK. Transferring from one de- 
scription to another can produce 
inaccuracies and data loss—and, 
therefore, a resulting image of 
lesser quality than the original. 
Furthermore, “With RGB, you can 
control hue, saturation, and val- 
ue,” Strand points out, “which are 


very important for color manipula- 
tion. And a lot of what photo-re- 
touchers do is color manipulation.” 

In addition, photo-retouchers 
need the same type of tools as do 
illustrators and other artists. 

“Prepress tools are good for mon- 
taging (combining images),” says 
Ross, who uses a Shima Seiki sys- 
tem. “I’m illustrating; drawing 
things that didn’t exist in the origi- 
nal photograph. For an artist, if 
you can’t do what you used to do by 
hand, and perhaps more, you have 
a problem.” 

“I don’t just clone an eye,” says 
Richard Rezac, a long-time photo- 
retoucher who uses Superset’s Re- 
vision II system. “I draw, I render. 
I needed a tool that could bend to 
my talents.” 

Take the case of the bellybutton. 
Rezac’s assignment was to create a 
Polynesian scene by compositing 
several images that included a 
model balancing a huge tub of 
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Busch beer 

bottles on her head. 
Unfortunately, the model 
had an “outie” bellybut- 
ton, and the client wanted an 
“innie.” 

“Most of the electronic imaging 
systems have some kind of cloning 
brush that lets you draw the same 
thing somewhere else in a picture,” 
Rezac says. “But in this case, I had 
nothing to clone from. I had to 
draw the new bellybutton.” 

Fortunately, as he points out, 
his system had the necessary 
drawing tools, and he had the ex- 
perience. “I’ve been drawing na- 
vels for years for clients such as 
Playtex, Maidenform, and, when I 
had my studio in Milan, for Play- 
boy Italia,” he says. 

Standard desktop systems, 
which offer painting, illustrating, 
and drawing software in a variety 
of forms and price ranges, are of 
little use in commercial color pho- 
to-retouching work. 

Perhaps the most daunting re- 
quirement for a color photo-re- 
touching and manipulation system 
is the demand in commercial pho- 
tography for 8-by-10-inch trans- 
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parencies. The 

consensus of those work- 

ing in this field seems to be that to 
match a film-quality image, that 
is, to create a second-generation 
original, a digital transparency 
needs a resolution of around 1000 
lines per inch. 

Thus, it’s not uncommon for re- 
touchers and photo illustrators to 
work with images that require 
240M of disk space. Moreover, they 
need to be able to work with multi- 
ple images quickly and easily. 

That implies fast processing 
speeds to manipulate large image 
files, and fast data transfer to and 
from huge amounts—gigabytes— 
of disk storage to provide quick ac- 
cess to virtual memory and multi- 
ple files. It is, arguably, this single 
requirement—the ability to deal 
with enormous data files in a facile 
manner—that separates the six- 
figure systems from the $20,000 
desktop systems. 


“Theoreti- 
cally, [Adobe’s] Photo- 
shop can handle 100M files,” says 
Adobe’s Russell Brown, “but I 
wouldn’t consider working on files 
larger than 40M, even on a Macin- 
tosh IIfx. It would be painful. We 
need faster processing to break the 
speed barriers.” 

By contrast, various systems be- 
ing marketed specifically for photo 
manipulation offer tools and tech- 
niques for handling large files and 
many files—fast, RISC-based proc- 
essors, parallel processors, fast in- 
put/output, large amounts of mem- 
ory, and huge disk drives. 

Dalim software, which runs on 
Tektronix’s XD88 workstation, for 
example, takes advantage of that 
machine’s 176M of RAM to pro- 
vide, the company claims, real- 
time manipulation of 8000-by- 


55 


Titled “New Technology,” this 
illustration from Detroit Digital 
Studio was created on a Shima 
seiki system. According to Detroit 
Digital’s James Ross, “You can't 
Scitex that!” 


5000-resolution images (40 million 
pixels) as well as access to larger 
image areas via virtual (disk- 
based) memory that grow to as 
much as 1.2¢. 

Shima Seiki claims its SDS 480 


SGX allows artists to work on 
8000-by-8000-resolution images. 

Superset’s Revision II system in- 
cludes multiple parallel processors, 
which form a 48-bit central pro- 
cessing unit, allowing it, according 
to Sam Merrell, president of the 
New York-based graphics consult- 
ing firm Synthetic Imaging Inc., to 
chew on large chunks of data dur- 
ing every clock cycle. This helps 
mitigate the need, as in all sys- 
tems, to use disk-based virtual 
memory. 

“You never have enough RAM,” 
says Hiram French, president of 
Superset. Photographs in advertis- 
ing campaigns often stretch across 
a two-page spread or a three- to 
four-page gate fold. 

With Revision II, for example, 
artists can work with up to 23,805- 
by-23,805 pixels per image and 
have access to 1.8¢ of storage. 

“You need that space,” says Re- 
zac. “It’s not unusual to work with 
seven photos, each with 100 mega- 
bytes of data, and of course, I’m 
saving files left and right.” 

A second reason prepress and 
desktop systems fall short of meet- 
ing the needs of photo-retouchers 


and color laboratories centers on 
the quality of the input. The most 
difficult and crucial part of the 
whole process of making a “digital 
original” could well be in getting a 
good image to start with. 

“In the hands of a trained tech- 
nician, an otherwise unacceptable 
original can be corrected,” says 
Baldev Duggal, president of Dug- 
gal Color Projects, a New York 
City-based photo laboratory. “If 
you feed garbage into the image 
manipulation system, you'll get 
garbage out.” 

While many factors contribute 
to high-quality scans, such as the 
expertise and tools required to cali- 
brate and adjust the scanner, two 
fundamental issues directly relate 
to the scanner’s ability to extract 
data from a transparency —resolu- 
tion and color. 

Scanners designed for systems 
that produce color separations tend 
to provide CMYK rather than 
RGB files and often produce reso- 
lutions too low for film-quality 
transparencies. 

Similarly, the standard 300 dot- 
per-inch resolution provided by 
most desktop flat-bed scanners is 


lee dots, pixels, bits, bytes, pixels per inch, bits 
per pixel, lines per inch. It can become mind- 
numbing. Here are some clues to help sort it out. 

First, dots, lines, and pixels are used inter- 
changeably with regard to resolution of digital 
transparencies—an “8000-line,” 8-by-10-inch digi- 
tal transparency translates to about 1000 pixels 
per inch. More commonly, film resolution is de- 
scribed as “Res-something:” Res-12 (about 300 pix- 
els, or dots, per inch); Res-24 (about 600 pixels per 
inch); or Res-40 (about 1000 pixels per inch). 

You'll also hear on-screen and scanner resolution 
described in terms of pixels per millimeter, rather 
than pixels or dots per inch. Using the formula of 
25.4mm per inch, 12 pixels per mm becomes about 
300 pixels per inch; 24 pixels per mm, about 600 
pixels per inch; and 40 pixels per mm, about 1000 
pixels per inch. | 

Other common ratios are 20 pixels per mm 
(about 500 pixels per inch), and 30 pixels per mm 
(about 760 pixels per inch). As images get larger 
and resolution gets denser (sharper), file sizes grow 
dramatically. This has a direct bearing on the 
speed and the cost of a photo-retouching system. To 
calculate the file sizes, multiply the number of hor- 
izontal and vertical inches by the number of pixels 
per inch, multiply those two results to get the total 
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number of pixels, and then multiply that result by 
the number of bytes per pixel. 

For example, the file size for a continuous-tone, 
4-by-5-inch color image at 300 pixels per inch, a 
common resolution in desktop publishing and color 
separation work, can be calculated as follows: The 
image size equals 1200-by-1500 pixels—1.8 million 
total pixels. Using 24 bits per pixel for continuous 
color, multiply 1.8 by three (8 bits per byte). The 
result is 5.4 megabytes. Now, watch how those 
numbers grow in the world of commercial photog- 
raphy, where the ideal output is 8-by-10-inch color 
digital transparencies at 1000 lines per inch and 24 
bits per pixel. 

The minimum resolution photo-retouchers seem 
to be willing to work with is 600 lines per inch, and 
usually only when the software can interpolate up 
to 1000 lines per inch for output. At 600 lines per 
inch, an 8-by-10-inch image is 28.8M pixels (an 
86.4M data file); at 1000 lines per inch, it is 80M 
pixels (a 240M data file). 

“It’s often difficult to determine the output quali- 
ty of a system by talking to vendors,” says Tommy 
Morgeson, president of Dallas Photo Labs, “so 
whenever I go to a trade show, I always ask, 
‘What’s your file size?’ And then, I say, ‘So play me 
film and let me loupe it.’”—BR 
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Plug and play compatible 
with all popular PC's 
and workstations. —- 
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Compatible with all popular CAD, desktop 
publishing and graphics software. 


Choose between 4 and 16 
button cursors and two pens. 


Variety of tablet sizes: 
12" xc 12", 12" x 18", 18" xu 24; 
24" x 36", 36" a 48", 44" x 60" 


Templates and subtemplates 
available for major 
CAD software packages. 
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5 year warranty on the three 
smaller tablets includes pens 
and cursors, too; warranty for 
the larger tablets includes 
one-year on site service. 


Before you decide on a, tablet, 


explore all your options. 


Options should be a standard by which 
you judge digitizer tablets. 

Because by choosing options you 
transform a basic tablet into one that 
meets your specific needs. 

Size is your first choice. There are 
six different sized tablets in CalComp’s 
DrawingBoard® line ranging from 
12” x 12” to 44” x 60", so youre sure 
to get one that measures up to your 
projects...from data entry and cost 


estimating to graphics and CAD design. 


Then mix and match pens and cur- 
sors to get exactly the functionality you 
need. Choose a 16-button cursor or 
4-button cursor (with either in-line or 
diamond pattern buttons) and a tip- 


switch or two-button pen. 

When you choose a DrawingBoard 
you have another set of choices. Soft- 
ware templates are available for major 
CAD software packages including 
VersaCad® and AutoCad® plus popular 
desktop publishing software such as 
PageMaker® 


FREE TEMPLATE* 


—— Save $$$$ 
Call to Receive Details 


So you plug, we play. 
And with DrawingBoard’s all-inclusive 
5-year bumper to bumper warranty on 


the three small tablets and 1-year on- 
site warranty for the large tablets, long- 
term satisfaction is guaranteed. 

When you explore all your options, 
you'll choose CalComp. 

For more information, call 800- 
CALCOMP. In Canada, 416-635-9010. 
Or write: CalComp, P.O. Box 3250, 
Anaheim, CA 92803. We're expecting 
to hear from you. 


Wedrawon 
your imagination. 


=,7CalComp 


A Lockheed Company 


©1990 CalComp, Inc. DrawingBoard and We draw on your imagination are trademarks or registered trademarks of CalComp Inc. 
All other trademarks are property of their respective owners. *Template offer good while supply lasts. 


*12 x 12 and 12 x 18 Models 
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inadequate for film-quality work. 

“We never scan at less than 24 
pixels per millimeter, and usually 
not at more than 100 [between 
about 600 and 2500 pixels per 
inch],” says Duggal. 


Color Information 

Nor do the desktop scanners, 
which rely on CCDs (Charge Cou- 
pled Devices) rather than lasers, 
provide, according to most people 
in the field, enough color informa- 
tion. “You have to have the resolu- 
tion and file size,” says Tommy 
Morgeson, president of Dallas Pho- 
to Labs. “The term ‘photo quality’ 
can mean a lot of different things, 
but I see how photographers look 
at images with a loupe.” 

“A scanner needs to be able to 
resolve detail in the shadows. Oth- 
erwise you can’t print a full range 
of colors,” adds Gordon Wood, tech- 
nical director and a partner in the 
highly regarded, Houston-based 
photo-retouching firm Raphdele/ 
Digital Transparencies Inc. Given 
Wood’s background (a degree in 
physics from Rice University), the 
time the company was founded 
(late 1970s), and the company’s at- 
tention to detail, it’s not surprising 
that Raphaele uses an entirely 
custom-configured system—a 
scanner, an image manipulation 
station, and a film recorder. Cur- 
rently, in addition to seven artists, 
Raphdele employs five hardware 
engineers and two software engi- 
neers. The development is ongoing, 
evolving with client demands for 
new effects. 

“Our clients pay so much money 
for ad space, they don’t want to 
compromise on the quality of the 
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Clowning around with Full-Color 
Publisher software on a Silicon 
Graphics Personal Iris, the artist 
combined the images at left and 
below to create the finished 
photograph at right. 


Fett 


images in 
those ads,” says 
Wood. “So we made a 
decision to go for overkill.” 

For example, it’s common for 
scanners to provide, and systems 
to work with, 24 bits per pixel; 8 
bits per primary (R,G,B). But that 
is not enough for Wood. “Even 
with 12 bits [for each primary], 
you can still have problems,” he 
explains, “so we use a lot more 
than 12 bits. Sometimes a client 
wants detail pulled out of shadows. 
While you can’t see a one-bit dif- 
ference in every part of color space, 
you can see a one-bit difference in 
deep shadow, and if there’s not 
much light around, it’s a big differ- 
ence.” As for high resolution, 
“With our system, the only limit- 
ing factor is the grain of the film 
itself.” 

However, high-resolution scans 
with deep color information means 
a lot more data to work with. “Ev- 
erything is different,” Wood says. 
“It becomes a thornier problem 
than you might at first think it 
would be. The obvious problems 
have to do with disk storage and 
moving images. Less obvious are 
issues having to do with the nature 
of photo images.” 

Achieving the kind of quality de- 
manded by Raphdele and others 
implies big, expensive equipment. 

“The equipment itself is expen- 
sive,” says Paul Plaine, general 
manager of Frenchie’s Color Lab 
in Manhattan. “And you can easily 
spend $100,000 building a custom 
computer room with air condition- 
ing, additional power, and special 


floors. It’s a tremendous invest- 
ment, tremendous overhead.” 

Thus, choosing which system or 
systems to buy is not a trivial exer- 
cise. For example one of the rea- 
sons Plaine chose DFEI’s Crosfield 
and Dicomed system was because 
a wide variety of upgrade packages 
allows him to grow the system as 
needed. He’s also installing a 
Quantel Paintbox XL for its “sheer 
power,” because, he says, “Our 
work goes beyond taking out a 
pimple. With computers, you pay 
for power.” 

Similarly, Dallas Photo Labs re- 
lies on DFEI equipment for input, 
manipulation, and output. “When 
youre spending a million dollars, 
you want a one-vendor approach,” 
says Morgeson. Even so, Morgeson 
is hungry for more speed, hoping 
the “Mamba” system from DFEI 
Crosfield’s European division will 
help boost the company’s produc- 
tion. “I turn down twice the work I 
actually produce each month on 
average, he says. 

With costs such as these, it is not 
unusual for color laboratories to 
charge $450 and up per hour for 
digital image manipulation, plus 
separate charges for scanning and 
output. Nor is it unusual for these 
laboratories to capitalize on their 
investment in high-end input and 
output devices by offering input/ 
output services to photographers, 
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photo-illustrators, and photo-re- 
touchers such as Rezac. Because 
customers such as these don’t have 
the production requirements of a 
laboratory, they can buy less-ex- 
pensive image manipulation sys- 
tems, such as Crosfield Dicomed’s 
Imaginator system or Superset’s 
Revision II system. Even so, the 
price can still easily hit six figures. 

Thus, the question of whether 
this type of quality is really, al- 
ways, necessary, is frequently 
asked. 

The answer is yes. And no. 

Some people argue that because 
transparencies smaller than 8-by- 
10 inches would be fine in perhaps 
80 percent of the cases, art direc- 
tors’ acknowledgment of this 
would make systems considerably 
less expensive. 

And some people argue that be- 
cause the reproduced images are 
going to be printed, it would be 


easier and less expensive to pro- 
vide color-separation files. This, 
too, would lower overall system 
costs, because color-separation files 
can be much smaller than those for 
8-by-10-inch transparencies. 


Separation vs. Transparencies 

“Color separation issues are dis- 
tinct from retouching issues,” says 
Wood. “We believe it’s safer to pro- 
duce transparencies and let the 
color separator do what he does 
best.” Furthermore, he points out, 
while a client might think an im- 
age is only going to be used in a 
full-page advertisement, it might 
eventually be used for posters and 
billboards. 

“We never talk about separa- 
tions,” says Plaine. “For example, 
we might make 15 or 20 transpar- 
encies of the same image, and have 
chromes at a printer in Minnesota, 
the agency, the client, and a bill- 


board printer in California. [With 
transparencies] nobody can ques- 
tion whether they got the same in- 
formation.” 

“We treat every result as if it 
were going to be an 8-by-10-foot 
mural,” adds Morgeson, “because 
we can never be sure where our 
transparencies are going.” 

On the other hand, Rezac, who 
switched from traditional methods 
(dye-transfer) to digital photo re- 
touching, has begun creating color 
separations. “If I send a file to a 
separator, there’s no degenera- 
tion,” he says. “Colors change in 
transparencies; chemicals even 15 
minutes old can change color.” He 
acknowledges that, “Most clients 
want transparencies, but they 
would spend less if we created sep- 
arations.” 

Ross agrees. “There’s a perceived 
need to hold transparencies, and in 
some cases, there are still advan- 


A Retoucher’s New Direction 


or a while, it looked as if the million-dollar ma- 
chines would end Richard Rezac’s career. With 
an apprenticeship in the traditional art of photo- 
retouching to start him on his way at age 14, Rezac 
had built a 39-year career that included such cli- 
ents as Revlon, Vogue, and Playboy Italia. Using 
illustration and drawing skills honed at New York 
City’s School of Industrial Arts and the Pratt Insti- 
tute in Brooklyn, he’d retouched the work of such 
famous fashion photographers as Richard Avedon 
and Helmut Newton. 

Then, color separation houses began buying Sci- 
tex, Hell, and Crosfield systems. Because these sys- 
tems allow separators to work with digital images 
on-screen, the color separation (prepress) houses 
began to offer electronic retouching as well as color 
separations. Thus, rather than give the prepress 
house a retouched transparency, art directors could 
bring in original photos and have those photos 
combined and corrected electronically. 

“It began to chew away at my business,” Rezac 
says. “Why would clients pay me if they could have 
the work done digitally?” Not one to give up easily, 
he began looking at computer systems. “I started 
with computer stores and kept going up the ladder 
until I finally got to someone who had an inkling of 
what I needed. But he showed me an out-of-focus 4- 
by-5,” Rezac says. Finally, he found Superset in 
San Diego. “I flew out to see them in May [1989], 
and four months later, I had a system.” 

After nearly a year of working with the system, 
it looks like Rezac is back on top of the mountain — 
literally as well as figuratively. He and his wife 
recently built a house in the Ozarks near Lampe, 
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Missouri, that overlooks a lake. He works with cli- 
ents all over the country, using service bureaus, 
primarily in the Midwest, for high-quality input 
and output. 

“Scitex was putting me out of work,” he says. 
“Now I have a machine that’s better than a Scitex 
for retouching—and I can create color separation 
files as well.” 

Equally important, he’s delighted with the kind 
of work he can do with his computer graphics sys- 
tem. “It’s like buying a really beautiful brush,” he 
says. “Before, when I dipped a brush into a jar of 
paint, I'd get one color. Now I get a beautifully 
pointed brush with paint, texture, highlights, and 
shadows all together. And the textures don’t mud- 
dy the image.” 

He has more control over his work than ever be- 
fore because the system can handle such photo-ma- 
nipulation techniques as image composition and 
color correction, techniques that, in the past, he 
turned over to color laboratories and technicians. 

He’s also taken the magnifying glass off his eye- 
glasses. “When I work at 32 pixels per mm and 
zoom by a factor of 16, I can draw the hairs on the 
back of a hand,” he says. And he has stopped 
breathing chemicals. 

“We’ve named the computer ‘junior,’ ” he laughs, 
“because it costs the same as paying for a kid all 
the way from elementary school to college. But it’s 
worth it. ’'m going past what I’ve done before. I’ve 
got a whole new life ahead of me.” 

In fact, Rezac’s career is rounding itself out so 
nicely, he has even been considering taking on an 
apprentice.—BR 
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Five lessons other companies have yet 
to learn about PostScript printing. 


o MS-DOS* and Macintosh’ Connec- 


1 Genuine Adobe’ PostScript. tivity. That’s right, the 290 works with 3 WYSIWYG Screen Fonts. 
both Macintosh and PC-compatibles. Na see ha: di Soe Rat. 


You need a true Adobe PostScript 
And with its standard Centronics paral- 


lel, RS-2382C, RS-422 and AppleTalk™ 
interfaces, the 2901s ideal for stand- 


printer. The Silentwriter2 290 You-Get. Our printer support 
kit included with every 290 


we sell includes software that 


printer from NEC. Some com- 


panies emulate Post- 


a alone or network environments. 


Script with clone lets you see all of the printer’s 


interpreters or add- 35 scalable typefaces before 


on cartridges. Others “ you print them out. Also in- 
have limited font cluded are diskettes that allow 


capabilities. But you to install the 


that’s not the way to fonts on any 
produce eye-popping Macintosh 
newsletters, or 3D or under 
charts. We’ve known Microsoft® 

this since we introduced J Windows™ in the MS-DOS 
our first Silentwriter LC 890 environment. 

printer back in 1987. 

4 Memory. With a full 2 MB of standard memory, 5 Software. The Silentwriter2 290 is the printer of 
there’s simply no more worry. Since now you have choice for MS-DOS or Macintosh users working with 
more than enough memory to print a full page of text hundreds of the most popular software packages. 
and graphics (letter or legal size) without losing With an installed base of over 100,000 Silentwriters, 
valuable data. Plus the optional user-installable our experience with printer software is hard to beat. 
2 MB of additional memory satisfies your need to Meaning you get more than just a printer, you 

store downloadable fonts and overlays. get answers. 


Since NEC began making PostScript’ printers, we’ve learned how to stay ahead of 
the competition. Sure, other PostScript printers can do some of these things, but 

only NEC puts them all together in the Silentwriter’2 290, the printer that goes to 
the head of the class. To find out more about the Silentwriter2 290, call us at 1-800- 


NEC-INFO. In Canada, 1-800-343-4418. 
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© 1990 NEC Technologies, Inc. Silentwriter is a registered trademark of NEC Corp. Adobe and PostScript are registered trademarks of Adobe Systems, Inc., 
and are registered in the U.S.P.T.O. All other brand names are trademarks or registered trademarks of their respective companies. 
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tages. But if you look two to three 
years ahead, I believe most of the 
distribution will be in digital 
form,” he says. “In a global mar- 
ket, people will want information 
in 50 places at once.” 

Alan Brown, a Cincinnati-based 
photo-illustrator, has realized an- 
other advantage in creating digital 
files versus transparencies for col- 
or separations. Because the digital 
file sizes are smaller than those for 
transparencies, and because 
Brown specializes in a soft, artistic 
look for his illustrations, he’s able 
to use a Macintosh (a IIfx with a 
600M hard disk) for his work. 

Meanwhile, vendors and service 
bureaus are looking for ways to 
lower the cost of creating transpar- 
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encies. Duggal Color Projects, for 
example, now offers a Macintosh 
Imaging Service in addition to its 
Computer Imaging Division. The 
latter boasts a variety of high-end 
equipment, including an RGB- 
based system with Dalim software 
running on Tektronix’s XD88& 
workstation, an Isomet scanner 
and Light Valve Technology’s LVT 
1620 film recorder, a Shima Seiki 
system, and a variety of data- 
transfer methods. Among the serv- 
ices they hope to provide are image 
compression methods to cram 
high-resolution scans into PCs and 
Macintoshes, and interpolation 
techniques to create high-resolu- 
tion transparencies from data sup- 
plied by desktop systems. 

“The client should not be caught 
between excellence and a tight 


The Wonderful Worid 
of Disney: Raphdele 
combined these images, 

darkened the sky, reflected the 

fireworks in the water, illuminated the 
windows, and flooded the fountain 

with light and water to bring the Walt 


Disney World Dolphin Hotel fo life. 


budget,” Duggal says. 

Chances are that as more art- 
ists, technicians, and illustrators 
gain access to high-end tools for 
image manipulation, they'll once 
again be judged on the quality of 
their work versus the quality of 
their tools. 

“Now, half of what separates us 
is technology,” says Wood. “In the 
future, the technology will be less 
important. We'll be competing on 
our artistic effects.” 

Ross agrees. “Clients are now 
looking at what can’t be done con- 
ventionally or what’s faster. We'll 
eventually get back to ‘my art ver- 
sus your art.’ ” And for most of 
these artists and photo-retouchers, 
that will be just fine. CGW 
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Powerful, cleaner, more life-like images 
are yours with an SD-series digitizer 
from Wacom, a leading manufacturer of 
cordless digitizers that continues to define 
how people and computers interface. 

Wacom digitizing begins and ends 
with freedom: an ultra-light, pressure- 
sensitive stylus that is free of cord, battery 
and magnet. This gives you responsive, 
accurate and delicate control over graphic 
input. Your will is converted through 
fingertip pressure to line width, spray 
density and other programmable effects. 

All the functions of pen, brush, color 
changer and pointer are yours in a single 
precision instrument. This allows you to 
create “real time” artistic images free of 
the artificality and constraints of other 
input devices. Images so spontaneous 
that you could almost forget you’re 
working in an electronic medium. 

And thanks to the proven 
performance, stability and durability built 


into every Wacom model, you have a 
working environment that’s every bit as 
intuitive, productive and professional as 
those in some of the world’s leading CG 
system vendors, who have made Wacom 
digitizers standard equipment. 

Specializing in the development and 
production of cordless digitizers from in- 
ception, Wacom’s commitment to providing 
the CG industry with cutting edge tools of 
the highest quality through innovative 
and dedicated engineering is unwavering. 

This dedication has not gone 
unrewarded. PC Magazine has called 
Wacom digitizers “the top choice for 
artists.’ MacUser gave the Wacom its 
highest rating: five mice. And MacWeek 
put Wacom “‘in a class by itself.” Not bad 
recommendations for anyone about to 
take the digitizing plunge. 
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Wacom SD-Series Digitizers: 

@ AQ to AS, square or rectangular @ Surface types: standard, 
magnetic, electrostatic, or transparent menu panel @ Pointing 
devices: Stroke-type, or nonstroke-type cordless stylus, pressure 
sensitive stylus, 4-button or 12-button cordless cursor @ Driver 
software: ADI driver, mouse drivers, Windows drivers, Macintosh 
driver @ Compatibility: PCs, Macintosh, and workstations. 
Performance/Specifications: 

@ Resolution: 1,270 lines/inch (0.02mm) @ Accuracy: £0.01 
inch (+0.25mm) over entire active area @ Reading speed: 
Max. 205 points per second @ Data transfer rate: Max. 19,200 
baud @ Interface: RS-232C or optional GP-IB 

@ Command set: Wacom II, MM, Bit Pad Two @ Power supply: 
built-in (A2 to 11” 11” tablets) or external (AO, Al, AS). 


WACOM 


WACOM Inc. 

West 115 Century Road, Paramus, NJ 07652, U.S.A. 
Tel: (1) 201-265-4226, Fax: (1) 201-265-4722 
WACOM Computer Systems GmbH: 
Hellersbergstrasse 4, D-4040 Neuss 1, West Germany 
Tel: (49) 2101-16001, Fax: (49) 2101-101760 
WACOM Korea Co., Ltd. 

371-36, Karibong-Dong, Kuro-Gu, Seoul, 152-020 Korea 
Tel: (82) 2-869-5595, Fax: (82) 2-869-1241 
WACOM Co., Ltd. International Division 

4-1-12, Ikebukuro, Toshima-ku, Tokyo, 171 Japan 
Tel: (81) 3-985-0097, Fax: (81) 3-985-8636 


WACON is a registered trade mark of WACOM Co., Ltd. 
Copyright © 1 by WACOM Co., Ltd. All rights reserved. 


Take a closer look 


Mura!lPlotter 


lf you’re just starting 
out with CAD or your current 
plotter is overworked, take 
a Closer look at the multi-pen 
Mural!Plotter. 


e Wall-mountable design 
saves valuable floor space. 


e Plots on any media, includ- 
ing wood, glass, foamcore, 
poster and fiber board up 
to 1/4 in. thick. 


e Flatbed design allows you 
to view an entire plot and 
eliminates edge mutilation 
and shifting of media. 


e Outstanding repeatability 
over an entire plotting area. 


e Options for use of everyday 
ball point pens, pencils and 
a range of markers. 


Plotting 
Your Next Important 
AD Decision 
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We decided to make 
your decision even easier 
by offering one of the lowest 
prices in the industry, plus a 
five year warranty on the chain 
used in our patented “V” drive 
assembly. 

So, if you're looking for the 
most versatile and economical 
plotting solution, take a closer 
look at us. Call or write now 
for a sample plot, brochure or 
the dealer nearest you. 


1-800-323-3283 
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United 
Innovations 
171 Interstate Drive 
West Springfield, MASS. 01089 


Available in C, D and E sizes. 


yr. **Save $840 from now until October 31, 1990, on our D size package with multi 8 pen 
option and expanded buffer. We’ll even throw in the RS232 cable... all for just $2,495.00. 
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NCGA 1990-1991 


NCGA and Automation Forum Co-Sponsor 
| Board Members Elected 


Manufacturing Graphics Conference 


NCGA welcomes the following 
individuals to its Board of Directors 
as a result of the 1990-1991 


NCGA and the Automation Forum are co-sponsoring a conference for 
‘managers of manufacturing operations. The “Conference on Managing Factory 
Floor Graphics and Software Systems” will be held October 29-31, 1990 at the 


elections. Toftrees Hotel, Resort and Conference Center in State College, Pa. 

The conference will feature case studies and sessions focusing on management 
Chair issues related to introducing CIM systems in manufacturing plants. 
Harold D. Blair Conference highlights include a study program and tour of the Corning Asahi 
Apogee International Corp. Video Products Company plant in State College. Corning Asahi produces color 


television glass parts, and the company has received significant gains in produc- 
tivity and profits since the introduction of computer-integrated manufacturing 
processes in 1986. During the tour, and in discussions before and after the tour, 
attendees will be able to speak with Corning executives who have been involved 
in the development of the plant’s fully-integrated manufacturing process. 


Chair-Elect 
Sue Grady 
Tektronix, Inc. 


Vice Chair Corning Asahi is the 1990 recipient of the CASA/SME Industry Lead Award. 
Michael Teague The Lead Award is presented annually to a company that has incorporated an 
Logic Sciences Inc. innovative CIM program into its operations. 
The conference also includes a case study of the Allen-Bradley World 
Secretary Contactor Facility. Session coordinator Thomas G. Gunn, president of Gunn 
Joseph Smith Associates Inc., will present the study on the Allen-Bradley facility, a factory 
CalComp which provides built-to-order electrical contactors and relays within 24 hours of 
an order. The study details management issues and decisions involved in 
Individual Member ; implementing computer and wide area network technologies in the facility. The 
Board Position/Academia facility was recipient of the 1988 CASA/SME Lead Award. 
eS sep ican Sally Goodwin, president of Micro Managers Integrators, and Peter Smith, 
vice president of CADKEY, are co-chairs of the conference. 
| Individual Member The conference is being held in conjunction with the sixth annual meeting of 
Board Position/Government the Automation Forum, a non-profit organization serving business executives in 
Henry Tom the field of engineering and production automation. 
National Institute of Standards & As part of the annual meeting, the Automation Forum will present its 
T | Renewal Award. This award is given annually to a North American-based firm 
echnology 
(See Board on reverse) (See Conference on reverse) 


NCGA News is published as a service to the members of the National Computer Graphics Association. Questions about membership in NCGA should be 
| addressed to NCGA headquarters at 2722 Merrilee Drive, Suite 200, Fairfax, VA 22031 » Phone: 1-800-225-NCGA, 703-698-9600 * FAX: 703-560-2752 


Board (from reverse) 


Individual Member Board Position/At-Large Corporate Member Board Position 
Terry Wohlers Hugh Hempel 

Wohlers Associates Apple Computer Inc. 

Corporate Member Board Position Corporate Member Board Position 
Dr. Randi Crawford John William Poduska, Sr. 

IBM Corp. | Stardent Computer Inc. 


Terms for these elected board members begin October 1, 1990. 


Conference (from reverse) 


that has increased its domestic manufacturing by either returning production from overseas, or making 
a commitment to produce in North America. Last year AT&T’s printed circuit board production 
facility in Richmond, Va., received the first annual Renewal Award. The 1990 winner will be 
announced at a special awards ceremony during the conference. 


For registration information, call NCGA at 1-800-225-NCGA or 703-698-9600, ext. 310. 


Amoco Executive Vice President to Deliver NCGA ’91 Keynote 


Richard H. Leet, executive vice president of Amoco Corporation, will deliver the keynote address at 
NCGA ’91, the 12th annual computer graphics conference and exposition sponsored by NCGA. 

The address will be open to all NCGA ’91 conference attendees. NCGA ’91 will be held 
April 22-25, 1991, at McCormick Place North, Chicago, Illinois. 

For information on attending or exhibiting at NCGA ’91, call 1-800-225-NCGA or 703-698-9600. 


Submit Entries for ’91 International Computer Animation Competition 


Entries are now being accepted for the 1991 NCGA International Computer Animation Competition. 
This is the sixth annual NCGA-sponsored competition honoring individuals and organizations who 
have excelled in the field of computer animation. 

Awards for the competition will be given in six categories: Broadcast Computer Graphics, 
Television Commercials, Corporate Presentations, Technology and Computer Graphics Research, 
Short Films/Videos/Theatrical Motion Picture Computer Graphics, and Student/Faculty. Entries must 
have been completed on digital computers after December 1, 1989. 

Finalists for each category will be announced following a January, 1991 judging by NCGA’s panel 
of computer animation experts. The winners will remain secret until they are announced at a special 
screening during NCGA ’91, held April 22-25, 1991 in Chicago. Winners and finalists will be publi- 
cized through coverage in national and international newspapers, magazines, trade publications, and 
television. 

William Kovacs, vice president of research and development at Wavefront Technologies, will chair 
the competition for a second year. 

To receive a call for entries brochure, contact Wendell Holland, NCGA’s 1991 International 
Computer Animation Competition coordinator, at 703-698-9600, ext. 348. 


Register Now For 
GAMS - Global Advanced Manufacturing Solutions 
November 28-30, 1990 


Centre de Conferences Internationales, Paris, France 
For registration information, call 1-800-225-NCGA or 703-698-9600 
Co-sponsored by NCGA and the American Embassy in Paris 


[] Yes, send me the FREE brochure on AUTOFACT ’90, ROBOTS 14, and VISION °90. 


Send to: 

Carol Valykeo, Event PR 

Society of Manufacturing Engineers 
One SME Drive, PO Box 930 
Dearborn, MI 48121-0930 


Division . 
Add a Sponsored by the Society of Manufacturing 
ress ae Engineers, the Computer and Automated Systems 
Association of SME, Robotics International of SME, 


SCGW and the Machine Vision Association of SME 


Is today’s most talked-about 
technology likely to revolu- 
tionize the way teachers 
teach and students learn? 


By Tom McMillan 
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ultimedia, to hear the 
pundits tell it, eclipses 
all else as a form of 
communication. By marrying a 
database of graphics, video, 
sound, and text with intuitive 
navigation tools, the technology 
offers what you need to know, 
when you need to know it. And 
if one medium doesn’t get the 
message across, another one—or 
a combination of media—will. 
But can multimedia make a 


Tom McMillan, a former teacher, edits the 
business magazine Human Capifal. 


difference in our nation’s most 
important communications 
project: educating the next gen- 
eration? Does the technology 
bring anything new to the task 
of fostering the skills of young 
people? Will it change the way 
teachers teach and the way stu- 
dents learn? 

Walter Koetke, director of 
research and development at 
Scholastic Inc. (New York), 
says, in reference to multime- 
dia, “If this changes teaching, 
it will be the first thing in 2000 
years that does.” 
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Nonetheless, Koetke is excited 
about the potential as his compa- 
ny—a leading developer of educa- 
tional software—puts finishing 
touches on Visions of American His- 
tory, a multimedia project conduct- 
ed jointly with Commodore Busi- 
ness Machines (West Chester, PA) 
for the Amiga computer. 

Monica Bradsher, managing edi- 
tor for software in the Educational 
Media Division of the National 
Geographic Society (NGS; Wash- 
ington, DC), is willing to stick her 
neck out a bit farther. “In the 
places where GTV [NGS’s multi- 
media education product] has been 
used,” she says, “I think it has 
changed the way people teach.” 


Exploring New Ground 

A survey of those active in the 
development of multimedia educa- 
tional programs suggests that the 
technology offers potential break- 
throughs, but most everyone 
agrees that it’s too soon to tell ex- 
actly how multimedia might 
change educational theory and 
practice. Anecdotal reports are ex- 
citing, but as far as solid research 
goes, the jury is still out. 

“Multimedia is so new that there 
really has not been a large quanti- 


ty of research,” says Sue Collins, a 
former teacher who now holds a 
management position at Apple 
Computer (Cupertino, CA). How- 
ard Diamond, director of education 
for Commodore, agrees. “There 
have been very limited uses of 
multimedia in education so far,” he 
reports. 

But, both Collins and Diamond 
predict that the technology could 
have a significant impact on edu- 
cation in America. “It’s going to al- 
low students to learn in a way 
that’s a lot more intuitive to 
them,” says Diamond. “It’s going to 
change how students learn and, 
more dramatically, what students 
learn.” 


Tallying Results in Texas 


First, we ought to set the stage 
on which the multimedia educa- 
tional programs are beginning to 
play. We can—without too much 
oversimplification—view theories 
and methods of education as fall- 
ing along a spectrum between two 
contrary extremes. 

On the one hand is the tradition- 
al approach, the “back-to-basics” 
sort of schooling. The teacher is an 
authority figure; the students fol- 
low an established curriculum; and 
the emphasis is on the acquisition 
of a well-defined set of skills. 

On the other hand is the ap- 
proach that says education is an 
experience of discovery, that 
knowledge is constructed by the 
student rather than instructed by 
the teacher. Elaborated by educa- 
tors such as Maria Montessori and 
John Dewey, this “humanist” ap- 
proach casts the teacher as facilita- 
tor and puts the emphasis on fos- 
tering students’ natural inclina- 
tions rather than imposing a body 
of knowledge that society deems 
appropriate. 

As you might guess, multimedia 
educational programs tend to sub- 
scribe to the discovery-based ap- 
proach. Bank Street College of 
Education (New York), founded in 


hile solid research on the use of multimedia 

in education tends to be spotty, some projects 
are providing hard data that suggest a potential 
revolution in the way students learn. 

A case in point is University of Texas professor 
Gary Borich’s research focusing on implementation 
of a 160-hour multimedia course called Physical 
Science Curriculum. Developed in partnership 
with IBM by the Texas Learning Technology 
Group (TLTG)—a consortium formed by the Texas 
Association of School Boards, 13 school districts, 
and the National Science Foundation—the Physi- 
cal Science Curriculum course includes 15 units in- 
tended for use in middle schools and high schools. 

According to Peg Callahan, national marketing 
manager and former field test coordinator for 
TLTG, the multimedia courseware combines tradi- 
tional instructional methods with discovery-based 
learning. Core concepts are introduced to the entire 
classroom through dramatic, and often humorous, 
presentations structured around discrete points of 
information. 

Practice activities, on the other hand, are de- 
signed for groups of three to five students. “Each 

group does a simulation,” says Callahan, “where 


there is a significant amount of branching [stu- 
dent-initiated interactive response]. For example, 
they might use the scientific method to solve a 
mystery.” 

Academic results in schools that have imple- 
mented Physical Science Curriculum have been 
dramatic. In one instance, a school that had a rec- 
ord of failure rates in excess of 50 percent found 
that 65 out of 67 students achieved passing grades 
under the interactive multimedia curriculum. An 
inner-city school with failure rates between 60 and 
70 percent saw the rate drop to 22 percent (the vast 
majority of students who still failed were truants). 

Success of the multimedia program in schools 
with traditionally high academic achievement has 
been harder to evaluate, but indications are that 
the technology is making a difference there as well. 
“In those areas where failure rates are not the is- 
sue,” notes Callahan, “we're being told by teachers 
of chemistry and physics that these kids [who have 
completed Physical Science Curriculum] are much 
better prepared. In one case, the school had to add a 
full-year chemistry course to accommodate the 
number of students who were interested in and 
ready to take chemistry.”—TM 
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1916 on the premise of making 
students responsible for their own 
learning, illustrated the power of 
educational multimedia with Pa- 
lenque, its landmark prototype, 
which uses digital video interac- 
tive (DVI) technology to afford stu- 
dents a self-guided tour of an an- 
cient Mayan city. Kathy Wilson, 
who designed Palenque, says that, 
like “everything that happens 
here,” the program “is sort of 0oz- 
ing with this discovery-based ap- 
proach emphasizing the real 
world.” 

But this is not to say that all 
computer-based educational tools 
are on the humanist side of educa- 
tional theory. 

Straightforward, computer-as- 
sisted instruction (CAI) is, as the 
term itself implies, strongly allied 
with the more traditional ap- 
proach. In Learning with Interac- 
tive Multimedia (Apple/Microsoft 
Press, 1990), NGS’s Monica 
Bradsher captures the dichotomy 
this way: “Perhaps unconsciously, 
advocates of computer-assisted in- 
struction uphold the tradition of 
the school-as-factory model. For 
them, the computer offers a low- 
cost alternative to the fallible 
teacher. The computer can be re- 
lied on to be a consistent, patient 
drillmaster.” 

In contrast, she adds, “Computer 
fans in the humanist-progressive 
tradition will tell you that the only 
proper use of a school computer is 
as a tool that empowers the learn- 
er by allowing her or him to com- 
municate through writing or mu- 
sic or graphic arts, or to explore 
the world through simulation or 
surrogate travel.” 


Teachers and Computers 

Bradsher goes on to argue that 
“poth camps make a couple of mis- 
takes,” such as viewing the com- 
puter as “a way of circumventing 
teachers.” The author defines the 
role of the teacher to be that of a 
navigator, an essential accomplice 
to students’ success in discovery- 
based learning. 

Indeed, one of the most signifi- 
cant ways that multimedia educa- 
tion programs depart from CAI is 
in the flexibility they afford the 
teacher. “What a lot of the new 
technologies are doing,” says Com- 
modore’s Diamond, “is providing 


COMPUTER GRAPHICS WORLD OCTOBER 1990 


the teacher with new tools that are 
a lot easier to integrate with their 
style of teaching ... it’s a lot differ- 
ent from putting a computer in 
and saying, ‘Don’t teach math your 
way —use this.’ 

“Tm a big believer that comput- 
er and software companies should 
be providing tools,” Diamond con- 
tinues. “I shouldn’t be telling 
teachers how to teach.” 

While the ultimate use of multi- 
media education tools may be in 
providing students with a rich, dis- 
covery-based environment for ex- 
ploration and creativity, nothing 
prevents the teacher who prefers 
the traditional approach from us- 
ing a multimedia database as he or 
she would any audio/visual aid. 
The ability to present exactly, and 
only, those clips of motion video 
and sound that suit the lesson 
makes the technology, even in this 
minimal role, a lot more appealing 
than the film strips teachers have 
traditionally relied on. 

In this scenario, a single multi- 
media-capable computer can be a 
boon for the teacher. This is in bold 
contrast to CAI, which demands a 
level of one-on-one interac- 
tion between student and 
computer that most school 
districts have found dif- 
ficult to provide. As 
NGS’s Bradsher _. 
points out, a 


“What is really going to drive multi- 
media is that you can use one com- 
puter in a classroom effectively.” 

But the potential is for doing 
much more. “I think multimedia 
can support what teachers are do- 
ing now,’ says Apple’s Collins, 
“put it can also work in a restruc- 
tured environment, putting the 
teacher in the role of facilitator 
and students in the role of active 
learners. You can even use it both 
ways at once.” Collins adds that in 
her experience, teachers typically 
erow from using multimedia as a 
presentation tool to involving kids 
as users. 

In the views of most educators, 
this active involvement on the part 
of students is multimedia’s great- 
est gift. “There’s nothing new 
about the idea that kids learn best 
when they’re actively involved,” 
says NGS’s Bradsher, “and there’s 
nothing new about the idea that 
kids learn best when there’s more 
than one modality.” 

The big advantage of multimedia 
is that it provides both of these posi- 
tive learning contexts in a way that 
excites students. “One of the reasons 
they (teachers) like it is that 
kids get so involved,” says 
Bradsher. “This TV 

generation can en- 

ter the world of 
synthesis much 
more easily through 
these tools.” 

In Learning with 
Interactive Multi- 
media, Yolanda 
Jenkins, a PhD- 

level educational re- 
searcher and man- 
ager of the preschool 
education program at 
Apple, expresses the ad- 
vantages this way: “In es- 
sence, multimedia exposes 
the young child to multiple 
content and contexts, as well as 
stimulates a variety of cognitive 
processes. I believe that future re- 
search will show a positive correla- 
tion between multimedia environ- 
ments and the multisensory learn- 
ing of the young child.” 

Scholastic Inc.’s Walter Koetke 
claims that the visual aspect of 
multimedia is crucial. “The key to 
our memory is our emotions, and 
multimedia has the potential for 
images tied to emotions,” he says. 
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“Images are, for almost everybody, 
the best way to remember.” 

Margo Nanny, a designer at Ap- 
ple’s Multimedia Lab in San Fran- 
cisco, also stresses the importance 
of images as a key to learning. “I 
think images can create the men- 
tal models for difficult problems ... 
If images can bring real-world ex- 
periences of concepts into the class- 
room, then students have that ex- 
perience when these concepts are 
thrown at them in high school. 

“What this technology is really 
good at,” Nanny continues, “is ma- 
nipulating time and space. Be- 
cause it’s so quick, kids immediate- 
ly get to asking questions ... Those 
are the questions that you usually 
don’t get to.” 

Robert Campbell and Patricia 
Hanlon, librarian and English 
teacher, respectively, at Lowell 
High School in San Francisco, 
elaborate this notion in Learning 
with Interactive Multimedia. In 
their essay, they conclude, “To say 
that teaching with interactive me- 
dia helps illustrate and dramatize 
things is both obvious and an un- 


derstatement. It seems to inject a 
sense of immediacy and reality in 
a subject that is evident in the way 
students regard what they are 
studying.” They add that, “Rather 
than telling students that a subject 
is relevant or significant, we have 
a way of helping them to discover 
that for themselves.” 

The relevancy of video and 
sound, particularly, to today’s stu- 
dent generation is cited by many 
teachers and researchers. “We 
need to teach kids how to handle 
sound, still images, and motion im- 
ages in the same way we've taught 
them in the past to handle text,” 
says Apple’s Collins. “They can 
see, by going in and editing video 
clips, how editing can change 
meaning ... It’s preparing them for 
the real world that they are going 
to live in.” 

Nanny echoes this notion: “In- 
creasing visual literacy around im- 
ages will help us deal with infor- 
mation.” She goes on to say that 
the multiple representations of 
multimedia are vital in today’s 
world, because the growing over- 


load of information will mean that 
“21st century education will be 
about teaching representations.” 

In all of the ways outlined here, 
it seems certain that multimedia 
tools have the potential to redefine 
educational methods. Early use of 
the technology has demonstrated 
that it is a powerful, engaging con- 
text for learning. What is needed 
to realize the full potential, how- 
ever, is more research and wider 
implementation. 

Are we, for instance, providing 
students with the basic skills they 
need to take fullest advantage of 
the technology? Exactly what role 
should the teacher adopt in a mul- 
timedia learning environment? 
And—perhaps most crucial of all— 
how can school districts afford to 
provide the hardware and software 
that will make multimedia learn- 
ing a reality for all students? 

These questions are all begging 
for answers. Let’s hope that the en- 
thusiasm of educators and the dra- 
matic successes realized so far will 
spur researchers and developers to 
continue the quest. CGW 
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First Place, Console Freestyle, “Girl,” Tim Marker, Atlanta 
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First Place, Macintosh Freestyle, “Swan” 
Marianne Reitsma, Toronto 
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Example of primitive cave graphics, Northwest Australia, circa 18,000 B.C. 
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NUREBS vs. Bezier 


Is one approach better 
for handling complex surfaces? 


By Caren Potter 


s the aesthetic appeal of 
products grows in impor- 
tance, engineers need CAD 
systems that can create graceful 
curves and flowing lines. But when 
they attempt to incorporate aes- 
thetic features into their work, 
they discover a frustrating irony: 
CAD is a better tool for modeling a 
complex assembly like an automo- 
bile engine than it is for designing 
something as apparently simple as 
a car roof. 

Surfaces with curves—like car 
roofs—have been CAD’s Achilles’ 
heel since its inception as a 3D 
modeling tool. Actually, CAD 
packages have had the 
mathematical ability 
to represent curved 
surfaces for nearly a 
decade. Most of the 
mathematical technology 
used in today’s advanced 
CAD systems was developed 
in universities in the early 1970s 
and implemented in commercial 
software by the mid-1980s. 

But even with the implementa- 
tion of advanced mathematical 
curve description techniques, it 
has been tedious to create free- 
flowing surfaces with CAD and 
even more difficult to modify them 


Whenever aesthetics and 
aerodynamics are factors, such as in 
this car body design, complex 
surfaces abound. CAD packages 
based on advanced mathematical 
algorithms such as NURBS enable 
designers to more easily create and 
modify precise representations. 


COMPUTER GRAPHICS WORLD OCTOBER 1990 


on-screen. In addition, complex 
surfaces created with CAD have 
not always been as mathematical- 
ly precise as they need to be for 
driving machine tools. 

In an attempt to improve CAD’s 
ability to handle complex surfaces, 
many US vendors have turned to a 
mathematical technology known 
as NURBS (Non-Uniform Rational 
B-Splines). After much attention 
by the media and heavy emphasis 
in vendor marketing, most users 
are now convinced that the latest 
and greatest design programs use 
NURBS. In fact, everyone’s focus 
has shifted from “Can this package 
design my prod- 


uct?” to “Has it got NURBS?” 

Most consumer goods made of 
molded plastic contain complex 
surfaces. Automobiles and aircraft 
are also formed of complex sur- 
faces. In general, in industries 
where aesthetics or aerodynamics 
are factors, complex surfaces are 
everywhere. In contrast, architec- 
ture generally uses simple sur- 
faces. Many products designed for 
use in space also use simple sur- 
faces, since drag is not a factor in 
space travel. 

Complex surfaces are what we 
instinctively know they are: sur- 
faces with curves. If, for example, 
you fold a towel neatly over a tow- 
el rack, its surface would 
not be considered 
complex and a 


Photo Cou esy of Dassaul Systemes 


“J 
“J 


relatively simple CAD program 
could display a 3D representation 
of the towel on the screen. But toss 
the towel carelessly over the rack, 
and its folds and creases create a 
complex surface. With the majority 
of CAD packages, it’s cumbersome 
to recreate the towel on-screen and 
even more difficult to manipulate it. 

More formally, a complex sur- 
face is one that cannot be repre- 
sented by primitives such as 
straight lines, cylinders, blocks, 
spheres, or cones. In the example 
of the towel, when it’s neatly fold- 
ed, the surface can be created from 
primitives: lines and a cylinder. 


Industrial design applications involving complex surfaces, such as this 


“For example,” he explains, “the 
model of a car engine might con- 
tain thousands of lines and curves 
and fill a computer screen, but it is 
not mathematically complex to 
represent. An engine consists pri- 
marily of mechanical components 
defined by lines and circles. It is a 
large, detailed assembly but it con- 
sists of simple elements, which is 
why it can be modeled on even in- 
expensive CAD packages. In con- 
trast, the roof of a car consists of 


aesthetically pleasing detergent bottle, can be handled by Intergraph's 
NURBS-based I/EMS package. The company claims that NURBS allow for 
the most accurate and versatile representation of complex forms. 


When it’s folded haphazardly, how- 
ever, the surface must be created 
by first defining and then joining 
the curves. 

Often, objects that look complex 
are not, and objects that look sim- 
ple are actually complex. Says 
Alain Floutier, major account 
manager at Cisigraph Corporation 
(Farmington Hills, MI), which offers 
a CAD package for handling com- 
plex surfaces, “The term ‘complex,’ 
when used to describe a surface, 
does not relate to the appearance of 
the surface, but to its underlying 
mathematical description. 


Caren Potter is a freelance writer based in 
Trinidad, Calif. wno specializes in covering 
design engineering technology. 
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fewer lines than the engine, but its 
mathematical description is much 
more complex.” 


The French Connection 

Although the trend toward 
NURBS is widespread in this 
country, not all CAD packages use 
them. In fact, two packages with 
good reputations for handling com- 
plex surfaces—Catia from Das- 
sault Systemes (Suresnes, France 
and Hasbrouck Heights, NJ) and 
Cisigraph’s Strim—are based on 
Bezier curves and surfaces, not 
NURBS. 

“Catia and Strim are generally 
regarded as good at modeling com- 
plex surfaces,” agrees Dr. Dieter 


Breden, executive manager for de- 
sign/engineering/manufacturing 
product development at Intergraph 
(Huntsville, AL), which offers the 
NURBS-based Engineering Model- 
ing System (I/EMS). Both Catia 
and Strim originated in France, 
home of the mathematician Bezier, 
who is now 80 years old and re- 
tired from Renault. Why do these 
packages have the reputations 
they do when they do not use the 
mathematical technology that 
many currently claim is a require- 
ment for sophisticated CAD”? 

“There isn’t anything you can do 
with NURBS that you cannot also 
do with a high-order Bezier sys- 
tem,” says John Wiseman, presi- 
dent and general manager of Cisi- 
graph. Philosophy, according to 
Wiseman, is the real reason Catia 
and Strim are the leading pack- 
ages for complex surfaces. “Strim 
was conceived on the premise of 
solving complex mechanical 3D 
applications. When you get two 
mathematicians talking, they will 
not argue that either NURBS or 
Bezier curves are better. They will 
say that they are capable of doing 
the same thing. What’s more impor- 
tant are the software tools that take 
advantage of the mathematics.” 

Why, then, if there are Bezier- 
based packages already doing a 
good job of handling complex sur- 
faces, are we seeing the mass 
movement to NURBS? According 
to Wiseman, NURBS were added 
to give US CAD a competitive 
boost. “Most of the US-based CAD 
systems were originally developed 
using B-splines. When these sys- 
tems could not compete with Be- 
zier-based systems, NURBS were 
developed ...as an extension to B- 
splines.” 

A non-uniform rational B-spline 
is a “piecewise” polynomial equa- 
tion that represents a curve. Piece- 
wise means that curves are repre- 
sented as successions of polynomi- 
al segments rather than by one 
single polynomial. The distinction 
is important because this charac- 
teristic differentiates NURBS from 
Bezier curves. 

“Let’s say you want to find a 
curve that passes through 100 data 
points arranged in an oscillating 
shape,” explains Breden of Inter- 
graph. “With a Bezier curve, you 
would have to use a polynomial 
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equation of degree 99, which is im- 
possible. With NURBS, you end up 
with a curve that is a single entity 
consisting of many polynomial 
pieces joined together.” 

Since their first commercial im- 
plementation in CAD software by 
SDRC (Milford, OH) in 19838, 
NURBS have become the predom- 
inant approach to handling com- 
plex surfaces. But do CAD sys- 
tems based on NURBS have an 
advantage over those based on 
Bezier curves or other mathemat- 
ical approaches? 


NURBS or Bezier? 

NURBS and Bezier both 
offer users a high degree of 
flexibility. In packages that 
use these methods to de- 
scribe all geometric entities, 
users have a high degree of 
control over their designs. 
For example, when a 
straight line or a circle is 
defined by a NURBS or Be- 
zier equation, it has control 
points that allow users to 
reshape the original object 
in a variety of ways. In con- 
trast, when a line or a circle 
is defined with a traditional 
mathematical description, 
changes are limited to the 
length of the line or the ra- 
dius of the circle. 

Also, both NURBS and Bezier 
are general mathematical ways to 
describe geometry. In this age of 
specialization, a more general ap- 
proach might not be thought of as 
a desirable quality, but in the case 
of CAD geometry, general may be 
better. General means that one 
equation can be used to describe a 
variety of shapes, rather than hav- 
ing a specific equation for each 
shape. Free-form curves, arcs, con- 
ics, and even lines, for example, 
can all be modeled by the same al- 
gorithm when NURBS or Bezier 
are used. 

In contrast, in CAD systems 
that use B-splines or some other 
mathematical formula, there is 
one equation for a line, another for 
an arc, and others for conics. In 
these types of systems, there must 
also be a separate subroutine for 
each combination of entities, 
which can add up to a substantial 
amount of code. “In terms of the 
curves and surfaces you want to 
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represent on a CAD system, 
NURBS are the only representa- 
tion that can handle nearly every- 
thing,” says Breden. 

Cisigraph’s Wiseman responds, 
simply, that “No one will disagree 
with the fact that NURBS can 
handle nearly everything ... but so 
can high-order Bezier.” 

Another advantage found in 
NURBS-based CAD systems, ac- 


Bezier-based CAD systems can handle any 
surface that NURBS-based systems can handle; it’s 
all a matter of implementation, according to 
Cisigraph. The company offers the Bezier-based 
Strim package, which was used in this design. 


cording to Breden, is the ability to 
handle large amounts of data. Of- 
ten, for instance, designers use 
CAD systems to capture informa- 
tion contained in a clay model, and 
they need to fit curves to many 
data points obtained from 3D digi- 
tizing machines. “With Bezier you 
are limited,” explains Breden. 
“You can only use a certain num- 
ber of points, and then you must 
try to pass a single curve though 
them. With NURBS, you can han- 
dle huge amounts of data easily be- 
cause curves consist of many poly- 
nomial pieces. You can create one 
single entity approximating a very 
complex shape.” 

On the other hand, responds Ci- 
sigraph’s Floutier, “A Bezier-based 
system eliminates curves or sur- 
face imperfections caused by inac- 
curacies or ‘numeric noise’ in the 
digitized data. In a NURBS sys- 
tem, since the curves would pass 
through all the digitized data, any 
inaccuracy in the data would man- 


ifest as a corresponding imperfec- 
tion in the geometry created.” 

Consider the clay model, for ex- 
ample, he continues. It is a stylist’s 
creation, and the process used to 
make the model does not ensure 
mathematical quality with regard 
to surface tangency, curvature, 
and so forth, which are desirable 
for the final product. The clay mod- 
el is digitized for the input data, 
which is then used as a basis for 
designing mathematically smooth 
surfaces for the final product. It 
therefore becomes important that 
the CAD system be able to 
smooth out inaccuracies in 
the digitized data. 

Program execution speed 
is also a point of contention. 
Can NURBS-based CAD 
systems execute faster than 
other CAD _ = systems? 
NURBS algorithms can be 
implemented in microcode. 
Hewlett-Packard did this in 
1986, speeding NURBS- 
based software by a factor of 
10 and causing the technol- 
ogy to take off. Although it 
would be possible, according 
to Breden, to implement a 
totally Bezier-based CAD 
system in microcode, he is 
not aware of any vendors 
that have done so. 

According to Cisigraph’s 
Floutier, “The reason NURBS sys- 
tems must move to microcode is 
the amount of CPU time required 
for rational equations. The same 
surface processed with Bezier 
equations can run up to 10 times 
faster, so the move to microcode is 
not necessary.” 

There is also the issue of accura- 
cy. Bezier-based CAD, when deal- 
ing with curves or surfaces passing 
through many data points, has to 
use a high-degree polynomial, 
which can cause oscillations and 
round-off errors, according to Bre- 
den. “In contrast, NURBS-based 
systems stay with low-degree poly- 
nomials, which are numerically 
more stable. You just increase the 
number of the polynomial pieces,” 
Breden says. 

Floutier responds: “Having to 
string many low-degree polynomi- 
al pieces is also a disadvantage for 
NURBS. It has no effect on a sin- 
gle, stand-alone surface, but it lim- 
its the use of advanced design tools 
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Introducing the new Kodak Prophecy system. 

An easy-to-use PostScript® commercial color system 
that gives you new capabilities and new control. 

At a fraction of the cost of a high end system. 

The Kodak Prophecy color publishing system is here, 
and it’s going to change the way a lot of people do color. 
Because it delivers real-world, real-time, high resolution 
color pre-press capabilities. We’ve turned Mac output 
into a saleable, productive, high-end color product. 

The Prophecy system can accept, manipulate, evaluate 
and output graphic arts color images in any open or 
networked environment compatible with the PostScript 
language. With a cost not much beyond a PostScript 
imagesetter, it means cost-effective and profitable new 
services you can Offer. It means maintaining control over 
the entire process, while letting your client participate. 

And it means the expertise and support of the people 
who know more about color and more about support 
than anyone. This is real WYSIWYG color, when other 

people are only talking about it. For details, talk to 
your Kodak Studio Color Systems representative, 
or call 1-800-44KODAK, ext. 701. 
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ORKSTATION ARC/INFO CAN INTEGRATE ALL YOUR GEOGRAPHIC INFORMATION P : — 


ARC/INFO is the leading database- 
oriented GIS in the world. Its intro- 


Se =< duction started a-revolution in digital 
eae sie a B. head }. 
arg AO! 64, Pl ani 'y : 
we 2. cartography in the way professionals 
Se Ee he manage spatial information. 
Be ip eee Thousands of organizations have 
_ ARC/INFO is a chosen ARC/INFO because it com- 
registered trademark of letel 3 
Environmental Systems ' 
Research Institute Ime -DCteLy encompasses the leading ideas 
in technology for Geographic Infor- 


mation Management. ESRI, the 
developer of WorkStation ARC/ INFO, 
has over 20 years of innova- 

tive development in the application 


and advancement of GIS. 
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WorkStation ARC/INFO is available on | : 
workstatioris from Sun, Tektronix, HP, IBM (RT), 


Apollo, Digital (VAXstation) and Data General. 


WORKSTATION ARCIINFO IS AN INEXPENSIVE SOLUTION FOR SHARING, ANALYZING AND 
DISPLAYING YOUR COMPLICATED GEOGRAPHIC INFORMATION: 


geoprocessing. Call or write our 
WorkStation ARC/ INFO expert: 


Western Regional Headquarters 


Redlands, California 92373 
(714) 793-2853 


WorkStation ARC/INFO reflects 


another dramatic advancement in 


380 New York Street Lee 


such as blending several surfaces 
together, controlling the tangency 
and curvature at the boundary of 
several surfaces, or quickly creat- 
ing accurate offset surfaces. With 
Bezier, you have the ability to con- 
trol smooth sweeps and area fills 
while controlling surface tangency 
over multiple curve and surface 
boundaries. The solution is easily 
generalized to allow the end user 
to control shape by applying edge 
or localized constraints.” 


Comparing Implementations 

All NURBS are created 
equal, no matter whose 
CAD package they are 
found in. If a CAD vendor 
claims to have NURBS in 
his system, the algorithms 
are the same as those in any 
other NURBS-based CAD 
system. But while the 
mathematical technology 
might not vary from vendor 
to vendor, the implementa- 
tion of the mathematics 
does. 

According to Jean 
Charles Hourcade, presi- 
dent of Thomson Digital Im- 
age (TDI, New York and 
Paris), which offers a “full 
implementation of NURBS 
technology” with its Explore 
Designer industrial design 
package, “What matters are 
the functions that the soft- 
ware performs on the 
NURBS, and the interacti- 
vity of these functions. NURBS al- 
low more control of the shape than 
other representations of curves, 
but there are many different ways 
to interact with the shape. The 
software must take advantage of 
the options provided by NURBS.” 

Hourcade’s comment echoes that 
made by Wiseman of Cisigraph 
concerning Bezier-based CAD. A 
design package’s underlying 
math—whether Bezier’ or 
NURBS-—is only as useful as the 
vendor makes it. A good user inter- 
face, inclusion of advanced design 
features such as trimming, and the 
integration between wireframe, 
surface, and solid components are 
the aspects by which vendors dif- 
ferentiate their products. 

The primary way in which CAD 
packages differ in their implemen- 
tations of NURBS, however, is the 
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extent to which they use them. In 
some software, such as in I-deas 
from SDRC and I/EMS from Inter- 
graph, NURBS are the sole mathe- 
matical approach to defining ge- 
ometry. In other packages, there 
may be a variety of mathematical 
approaches that represent geome- 
try in addition to NURBS. As 
SDRC’s Wayne McClelland, vice 
president of major accounts mar- 


In this golf club design, a number of complex, 
free-form surfaces must be blended. A NURBS- 
based package such as Catia enables designers 
to perform this operation while maintaining the 
integrity of the surfaces, 


keting, says, “Other vendors might 
have had some 30 ways to repre- 
sent geometry. They just added a 
31st when they added NURBS.” 

Adding NURBS to an existing 
CAD system’s code is, for many 
CAD vendors, like “keeping up 
with the Joneses.” Users are now 
educated enough to ask if the soft- 
ware has NURBS or Bezier, and 
vendors don’t want to be left out of 
a purchase consideration, so they 
add NURBS for the purpose of say- 
ing they have them. 

“We think most experts agree 
that NURBS are flexible and accu- 
rate,” says Hourcade of TDI. The 
problem is that we rarely see full 
implementation of NURBS. For 
most CAD/CAM vendors, making 
full use of NURBS means rewrit- 
ing hundreds of thousands of lines 
of code. Some vendors incorporate 


NURBS essentially as window 
dressing, so they can be included 
in the check list of product fea- 
tures. The user never gets the full 
advantage of NURBS. 

However, according to industry 
analyst Carl Machover, “Having 
NURBS exclusively is neither 
good nor bad. It’s more a matter of 
what people are used to working 
with.” In the final evaluation, 
there is no way for a typical user to 
rank one implementation of 
NURBS over another, except by 
determining which one is better 
for his particular applica- 
tion, emphasizes Machover. 
“Advanced features are 
nice, but only if you have 
advanced applications. For 
users with less demanding 
applications, advanced fea- 
tures will only bog them 
down.” 

NURBS have become im- 
portant components of to- 
day’s CAD and industrial 
design systems, but they 
should not be overempha- 
sized, says Steven Walske, 
president of Parametric 
Technology Corp. (Wal- 
tham, MA), whose package, 
Pro/Engineer, uses NURBS. 
According to Walske, this 
fascination with math, and 
NURBS in particular, is 
hiding the fact that CAD- 
/CAM software is merely a 
tool. “Selling NURBS is like 
a car salesman telling a 
buyer, ‘We have the most ad- 
vanced rubber compounds in these 
tires, ” says Walske. “He’s not 
talking about the car, miles per 
gallon, or how comfortable it is to 
drive.” 

NURBS and Bezier are like the 
top-quality tires of the car—top- 
quality, but only tires. These 
methods are the best ways to rep- 
resent curves and surfaces, but 
only until something better comes 
along. At present, the majority of 
sophisticated CAD packages incor- 
porate NURBS, and most of those 
who don’t have plans to in the near 
future. 

Since no two CAD systems will 
ever be equal, the safest question 
for the user to ask is not “Do you 
have NURBS?,” but rather, “Can 
your software help me design my 
products?” CGW 
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Te Maltese Cross. The most 
difficult power move in gym- 
nastics. To hold this position in 
perfect form for just a few sec- 
onds, even a master gymnast 
must reach complete harmony of 
body and mind — a perfect 
balance of strength, endurance, 
flexibility and control. True 
power comes from this balance. 

The Master from Vicom brings 
this kind of power to you for the 
first time. It balances the strengths 
of traditional image processing 
systems and industry standard 
workstations. With this fusion of 
image processing, graphics and 
displays, the Master is the first 
true data visualization server. 


It gives you a powerful collection 
of new benefits. 

For example, the Master's 
data display has been uncoupled 
from memory and data con- 
straints. It gives you up to three 
1600x1280 screens of full-color, 
real-time display and complete 
freedom to program the format 
and data type independent from 
the 896 MB of DRAM memory. 

With the Master, imaging and 
graphics combine seamlessly 
with the help of a dedicated 
graphics engine that provides 
simultaneous, independent 
graphics processing. Further- 
more, you get flexible data 
manipulation because the Master's 


Only a Master Knows the 


The Master” is a 3-board set with a 9U 
form factor. It can be packaged into a 
deskside tower or integrated into a 
SPARCstation 370. 


e Power of Balance. 


The flexible architecture of the Master” 
allows simultaneous processing of 


different images in multiple x-windows. 
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100 MB/sec 64-bit internal bus 
allows concurrent operation of the 
four on-board processors, which 
are also linked to a VME bus. 

And to give you the freedom 
to communicate with other sys- 
tems, the Master's powerful data 
visualization capabilities are all 
fully functional on a network, with 
industry standard X.11 Windows, 
NFS, TCP/IP and rlogin protocols 
supported over ethernet, FDDI, 
and HIPPI LANs. 

In addition, the Master won't 
limit your application development 
like traditional image processing 
systems. Instead, developing new 
applications will be fast, easy and 
sustainable with the aid of a com- 


plete suite of built-in C libraries, 
editors, compilers, linkers and 
debuggers, under industry 
standard UNIX. 

Perform at a new level and 
explore the potential of data 
visualization. Call us at 1-800- 
538-3905. We'll introduce you to 
the Master, and to the true power 
of balance. 


*VICOM 


Vicom Systems, Inc. 

46360 Fremont Blvd., Fremont, CA 94538 
1-800-538-3905 or 415-498-3200 

Intl 415-498-3210 FAX 415-498-3325 


Vicom and Master are trademarks of Vicom Systems, Inc. UNIX is a trademark of AT&T Bell Laboratories. NFS and SPARC are trademarks of Sun Microsystems, Inc. X Window System is a trademark of the Massachusetts Institute of Technology. © Vicom Systems, Inc., 1990. All rights reserved 


See us at E.I. East Show in Boston, Booth #321 


If you can see it,we can print it. 


© 1990 Seiko Instruments 
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No matter what application youre 
using, no matter what monitor youre 
viewing it on, the CHS500 video 

color printer can produce a hard copy. 

t supports over 350 video sources— 
more than any other printer. 

Moreover, since the CH5500 doesnt 
use software, it captures your image 
fast—so you can get back to work. And 
it offers outstanding 300 dpi quality 
in both A and B sizes. 

To find out more, give us a call at 
1-800-873-4561. After all, we pioneered 
video color pnnting. And we still do it 
best. Anybody can see that. 


Seiko Instruments 


The Appeal of Color 


Vendors hope the market will grow 
as product choices broaden 


By Kathryn Winiarski 


hen the first PC-based 
image processing prod- 
ucts based on HSI (hue, 


saturation, and intensity) technol- 
ogy appeared on the market nearly 
three years ago, those in the indus- 
try spoke optimistically about the 
promise they held for low-cost color 
image processing. 

Not only does HSI-based technol- 
ogy make true color image process- 
ing—complete with histograms, fil- 
tering, convolutions, edge detection, 
and so on—affordable in a way that 
RGB-based (red, green, blue) tech- 
nology never did, but it offers a 
method of manipulating colors that 
is more intuitive because it works in 
a manner that is closer to the way 
humans perceive color (see accom- 
panying sidebar). As a result, ven- 
dors and experts boldly predicted 
that color processing would soon 
sweep through the image processing 
marketplace. 

Today, optimistic predictions 
still prevail. Yet, so far, industry 
experts agree the market hasn't 
taken off. 

Part of the problem has been a 
lack of HSI-based hardware and 
software. Back in 1988, basically 
only two vendors were offering 
low-cost, HSI-based products: Data 
Translation (Marlboro, MA) had a 
color image processing board for 
the PC, and Media Cybernetics 
(Silver Spring, MD) had a software 
package. Hardly enough to drive a 
market. 


Kathryn Winiarski is a freelance writer based 


in Queens, New York. 
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Most significant, says Mike 
Travis, product marketing manag- 
er of Data Translation, was the 
lack of application software that 
could take advantage of the 
HSI/RGB conversion capabilities 
of the hardware. It’s taken time, he 
says, to convince software develop- 
ers that this is a technology worth 
supporting. 


Educating Users 

Similarly, users have needed 
convincing. The simple fact that 
the technology is so new, says 
Travis, has meant vendors have 
had to educate users about its 
availability and capabilities. Po- 


tential users include those who are 
currently using expensive, RGB- 
based color image processing sys- 
tems and those who are currently 
getting by with just low-cost, gray- 
scale image processing systems, or 
even no image processing at all. 
Optimism prevails, however, be- 
cause things are changing. Since 
1988, at least two more hardware 
vendors have entered the market, 
offering HSI-based boards for PCs, 
and a handful of software develop- 
ers have released application-specif- 
ic packages for interested clients. 
Data Translation continues to 
produce two chips that convert col- 
or images from the RGB color 


Those in the food processing industry have shown some of the 
greatest interest in HSI-based color image processing. They are using it to 
insoect everything from ice cream cones to meat to yogurt. 
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space to the HSI color space and 
then back again. The company 
sells its chips to interested OEMs, 
and also includes them on its own 
DT-2871 (HSI)Color Frame Grab- 
ber board for the IBM PC-AT and 
compatibles. With this board, a col- 
or image is captured through an 
RGB camera, acquired within the 
system, and then converted in real 
time to the HSI color space, where 
it can be manipulated. After proc- 
essing is complete, the image is 
then converted back to RGB for 
display. 

The two newest hardware ven- 
dors to enter the market are Ma- 
trox (Dorval, Quebec) and 
Imaging Technology (Wo- 
burn, MA), both of whom in- 
troduced new boards for the 
PC-AT this year. The boards 
are targeted at OEMs and 
system integrators. 

Matrox entered the HSI 
color image processing mar- 
ket just this month with the 
introduction of its Image- 
CLD digitizing board. The 
board contains a color space 
converter, which helps con- 
vert RGB images to the HSI 
color space, and it works in 
conjunction with two other 
Image Series boards from 
the company: the Image- 
RTP, which handles the 
processing of the HSI im- 
age, and either the Image- 
1280 or Image-640 display 
controllers, which handle 
the display of the images in either 
1280- or 640-pixel resolution. 

Besides its powerful processing 
capabilities, Joseph Khoury, Ma- 
trox’s imaging product manager, 
says a key feature of the boards is 
their ability to perform RGB/HSI 
conversions in real time. 

“Once people see there is no pen- 
alty with using HSI, they will be 
much more inclined to build algo- 
rithms and applications around it,” 
Khoury maintains. “More and 
more will take advantage of it.” 

Imaging Technology entered the 
HSI color image processing market 
earlier this year with the release of 
a Color Frame Grabber board. The 
board, which is part of the compa- 
ny’s Visionplus-AT family of 
boards, works with software from 
Itex to provide 24-bit color image 
processing capabilities. In contrast 
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to the Data Translation and Ma- 
trox offerings, the Imaging Tech- 
nology board relies on the software 
to perform the actual RGB/HSI 
conversions. 

On the software side, there is, of 
course, market veteran Media Cy- 
bernetics, with its Image-Pro Color 
software package. The package, 
which offers a software-based 
RGB/HSI conversion capability, al- 
lows users to perform a variety of 
imaging operations on 24-bit color 


Users often need only manipulate a single 
value, such as the saturation value, to improve, 
alter, or analyze an image. 


images. Among other things, the 
software can perform chromaticity 
operations, multiband segmenta- 
tion operations, channel process- 
ing, and histograms. 


New Software 

In August, Data Translation in- 
troduced its own general-purpose, 
color image processing software, 
Global Lab Color. Like Image-Pro 
Color, Global Lab Color is a 24-bit 
application software package de- 
signed to run on PC-ATs and com- 
patibles, and it performs a variety 
of image processing functions. A 
mouse- and menu-driven interface, 
says the company, eliminates the 
need for programming. The soft- 
ware works with Data Transla- 
tion’s color frame grabber board, 
taking advantage of the speed of 
the hardware-based HSI process- 


ing capabilities it provides. 

Finally, a handful of other, less 
well-known companies are bring- 
ing to market a variety of software 
packages that are tailor-made for 
specific applications. For example, 
Southern Micro Instruments (At- 
lanta) has developed an image proc- 
essing package called Microcomp 
that’s targeted at biomedical appli- 
cations. This AT-based image proc- 
essing package can be attached to a 
microscope and used for cell-sorting. 

Using this tool, a researcher 
could, for example, distinguish be- 
tween different types of cells on 
the basis of color. If the researcher 
were limited to black-and- 
white image processing 
tools, such sorting might be 
impossible because the 
gray-scale values of the 
cells are similar. 

Although only a small 
number of people actually 
are using PC-based color 
image processing today, 
vendors maintain the num- 
ber is growing. Exact num- 
bers, however, are difficult 
to come by. The technology 
is still so new that the ink is 
not yet dry on many first- 
time product sales. In addi- 
tion, vendors say that many 
of their clients will not talk 
freely about their applica- 
tions for fear of divulging 
competitive secrets. 

So far, says Travis, color 
image processing has won 
its widest acceptance from those 
working in industrial inspection 
environments, where the tools are 
used to inspect everything from 
food stuffs to automobile parts. 

Noesis, a Montreal-based com- 
pany whose software works in con- 
junction with Data Translation’s 
boards, says it’s customer list in- 
cludes a Canadian yogurt producer 
and a European pet food maker, 
both of whom inspect their food 
products using HSI-based color im- 
age processing. 

The yogurt producer, says Gilles 
Raffier, vice president of market- 
ing at Noesis, uses the system to 
check for certain particles in the 
yogurt and to monitor the different 
stages of the fermentation process. 
The pet food company uses image 
analysis to classify its pet food ac- 
cording to color and shape to be 


Courtesy Data Translation 
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Presenting the Newest Member 
of JVC’s Image Capturing Family 
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JVC’s new TK-1070U is a superb RGB video camera designed 
especially for today’s image capture boards. We’ve increased 
the resolution, added features, and kept the natural color 


reproduction JVC cameras are famous for. To receive our 
computer imaging catalog, simply call 1-800-J VC-5825. PROFESSIONAL 


CIRCLE 46 ON INFORMATION CARD 


sure it has been prepared properly. 
“You can work on the color, it- 
self, and classify it, and that can 
tell you whether or not the product 
is good,” Raffier explains. 
Another software company, 
Youngstown Systems (Youngs- 
town, Ohio), reports that a custom- 
ized version of its Colotrol software 
is being used by a major US auto- 
mobile manufacturer to inspect 
and classify car doors. The auto- 
maker, which wants to remain 
anonymous until the system is 
fully installed and has proven it- 
self, hopes to increase efficiency 
and accuracy on the assembly line. 
“They (the automaker) have 52 
variations of doors: front doors, 


rear doors, doors for different mod- 
el automobiles,” explains Howard 
Jenkins, executive vice president 
of Youngstown Systems. “Under 
the present system, someone has to 
manually recognize them and say, 
‘This looks like the door for car X,’ 
so that it can be put near the right 
car for assembly. 

“What people do, unfortunately, 
is make mistakes,” Jenkins says. 
“If this system works, it will elimi- 
nate human error.” 

The HSI-based vision system 
will identify doors as they pass by 


on an assembly line, examining 
them for certain identifying char- 
acteristics. Like a gray-scale vision 
system, the Youngstown product 
can identify doors through the use 
of shape and pattern recognition 
features. But beyond that, it can 
also identify the specific color of 
the doors. It can even distinguish 
between interior door panels that 
are made of vinyl, cloth, or foam. 


Identifying Textures 
Differentiating between tex- 
tures, explains Tony Korleski, the 
designer of the Colotrol software, 
is a good example of the kind of 
thing that gray-scale vision sys- 
tems simply cannot do. The reason 


Understanding the HSI Advantage 
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sk anyone to describe a daffodil, and you can 

bet they will not cite the percentages of red, 
green, and blue light it contains. Rather, they will 
tell you what color the flower is—yellow. And may- 
be they'll tell you how bright it is—pale yellow. 

One of the biggest advantages of image process- 
ing tools based on the hue, saturation, and intensi- 
ty (HSD color space is that they work in a way that 
comes extremely close to mimicking the way hu- 
mans actually perceive color. Unlike tools based on 
the red, green, and blue (RGB) color space, HSI- 
based tools do not require that a user understand 
the percentages of red, green, and blue light that 
make up all colors. Rather, they make use of values 
that contain information that is meaningful based 
on human color perception. 

Hue is a color attribute that describes a pure 
color, such as a pure red or pure yellow. Saturation 
refers to the degree to which a pure color is diluted 
with white. And intensity is a color-neutral value 
that describes the relative brightness of an image. 

The advantage of these values is that they make 
it extremely easy for users to manipulate color. To 
change the picture of a daffodil from yellow to red, 
for example, one would only need to change the 
hue value. To change it from a deep red to a pink, 
one would only need to change the saturation val- 
ue. And to change the brightness of the color, one 
would only need to manipulate the intensity value. 

By way of contrast, performing any of these oper- 
ations using RGB-based tools would require the 
manipulation of all three buffers—the red, green, 
and blue—of an RGB image. This means manipu- 
lating colors using the RGB color space is not only 
less intuitive but is at least three times as compu- 
tationally intensive. 

As a result, the hardware required for processing 
RGB images tends to be extremely expensive. This 
expense has traditionally limited the availability 


of color image processing to those in military and 
aerospace applications who can afford the price. Al- 
though there are some low-cost, RGB-based prod- 
ucts, the lengthy processing times they require 
make them impractical for most applications. 

The HSI color space also makes it easy for users 
to perform monochrome image processing func- 
tions on HSI images that would be impossible to 
perform successfully on RGB images. For example, 
because the intensity component of an HSI image 
corresponds to the monochrome version of the im- 
age, any operation, such as edge enhancements 
and high- and low-pass filters, that can be per- 
formed with monochrome image processing can be 
performed with HSI color image processing simply 
by manipulating the intensity buffer. 

Such operations would provide meaningless in- 
formation if performed on an RGB image, because 
the RGB color space simply doesn’t provide the nec- 
essary information about the image. Indeed, unlike 
the buffers of the HSI color space, the red, green, 
and blue buffers, when taken individually, contain 
no meaningful data from an image processing 
standpoint. 

Until 1988, the advantages of HSI-based color 
image processing were unavailable to most people 
because of the complications inherent in converting 
between the RGB and HSI color spaces. Converting 
between the two standards is necessary, because 
the RGB color space is needed for capturing and 
displaying images (given the predominance of RGB 
displays in the market) and the HSI color space is 
needed for processing the image. 

With the introduction of the latest, low-cost 
RGB/HSI conversion chips and boards, those com- 
plications have been overcome. And with the avail- 
ability of more HSI application software, HSI im- 
age processing has become a commercially viable 
technology. —KW 
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Introducing the first 34020 - based 
controller that let’s you plug ’n play 100’s of 
DOS, UNIX, and OS/2 applications — at 10 MIPS or faster. 
Specify the functionality you need: 34082 co-processor, software selectable 
resolutions up to 1600 x 1280, NTSC, PAL, Genlock, serial ports, 
single/dual screen support, and more. 


The new INFO SGX controller — For speed, flexibility, and value, nothing else comes close. 
Call (800) 441-4832 for details. 
simrotnomte nsa: 4% 


NISSEI SANGYO AMERICA, LTD. - 
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The newAlias Desi 
It’s being called an unfair 
competitive advantage. 


Alias wireframe modeling in three dimensions 
simultaneously. 


Alias QuickRender — an iterative stage in the 
design process. 


Alias 


110 Richmond Street East, 
Toronto, Canada M5C IP] 
Tel (416) 362-9181 

Fax (416) 362-0630 


er. 


From the world leader in design software, comes the 
new Alias Designer. 

A complete system for 3D design and rendering 
from $33,000, the new Alias Designer dramatically 
improves design productivity. Its unique combination of 
power and flexibility lets you create, refine, and present 
your best. It's easy and interactive when you're using 
“the world's best modeler’. 

The result. You create more in less time. Your 
vision is presented to clients and management with 
renderings as realistic as photographs. And when 
your design is complete, the Alias 3D database Is 
always available for accurate integration with down- 


stream engineering and 

manufacturing systems. ote 
Alias Designer—part of a rr 

complete family of the world’s lity hb 


best design software. 
ls it an unfair competitive 
advantage? You bet It is. 


Convenient hardware and software 
leasing programs available. 


~A 


Alias Designer photorealistic renderings. With Alias, design variations 
are fast and easy. 


LIAS designer 


Des pe NE RT ke ee Fe ea In Ripe a OER 


ALIAS CLIENTS INCLUDE: GENERAL MOTORS * GOODYEAR *¢ KRAFT * MITSUBISHI * ONEIDA 


* VOLVO * TIMEX * HONDA * SONY * BMW * MOTOROLA * APPLE COMPUTER « BOEING #¢ PANASONIC 


¢ SUZUKI e 


SAMSUNG ¢ BRITISH TELECOM * OAKLEY AND HUNDREDS OF OTHERS WORLDWIDE 
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is that if panels of different tex- 
tures have the same color, they 
will also have the same gray-scale 
value. However, says Korleski, 
they won't have the same satura- 
tion value. That makes it possible 
for an HSI-based system to tell 
them apart. 

As innovative as these types of 
applications are, the leading ven- 
dors in the business say this is just 
the beginning. Looking ahead, 
they feel users with specialized 
needs will put the technology to 
use in all kinds of new industries— 
such as the cosmetics or textile in- 
dustries. A European police de- 
partment is even reportedly in the 
process of installing an HSI-based 
vision system in high-security 
buildings. The system’s ability to 
recognize facial features will be 
used to help control visitor access 
to the buildings. 


Graphic Arts 

Vendors also expect graphic arts 
to be an important market, given 
that HSI-based tools offer such an 
intuitive way to manipulate the 
color of photographs and other dig- 
ital images. 

Some people, such as Travis of 
Data Translation, are convinced 
the market for PC-based color im- 
age processing will grow at a faster 
rate than the rest of the image proc- 
essing market. Others, such as 
Clyde Spencer, an industry analyst 
with Dataquest, a market research 
firm in San Jose, California, are 
more skeptical. 

While acknowledging that HSI 
technology offers “the only right 
way to process color data,” Spencer 
says that fact alone is not enough 
to guarantee success for the HSI- 
based products. There is consider- 
able market momentum behind 
products based on RGB technol- 
ogy, he says, and users will have to 
be educated as to the value of HSI- 
based image processing. 

“It’s hard to say if vendors can 
drive the market,” says Spencer. 
“It’s hard to run an education pro- 
gram when selling low-cost prod- 
ucts with low margins.” 

Success might come in the long 
term, as users become frustrated 
by the limits of RGB technology. In 
the short term, however, Spencer 
predicts vendors will find the going 
a bit tough. CGW 
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THE JX-I00. COLOR AND 
GRAY-SCALE SCANNING FOR $995 


The Sharp JX-100 personal scanner can be summed up in one 
word: versatility. This revolutionary scanner features three 
modes of operation—color, true grayscale and monochrome— 
at up to 200 dpi.Whether youre producing B&W newsletters, 
color overheads, slides, or picture databases, the JX-100 fits the 
bill without breaking the budget. 

The JX-100’s unique viewfinder system allows perfect align- 
ment of originals. And its hands-free scanning action gives you 
accurate scanning the first time, every time. It comes complete 
with a cable and software for either the Macintosh? 

IBM® PC/AT or Amiga giving you total control over >, 
the scanner including preview scanning and cropping. 

To find out more, call the 
people with the outstanding 
track record in color scanning 
at 1-800-BE SHARP 


© 1989 Sharp Electronics Corp. $995 manufacturer’s suggested retail price. 


SHARP IS COLOR 


SHARP. 


FROM SHARP MIND 
COME SHARP PRODUCTS” 
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THE FIRST COMPLETE SOLUTION FOR THE COMPUTER GRAPHICS PROFESSIONAL 


When you first turn the key on your PIERRE, you are 
immediately productive because it is a truly complete 
design environment. From the 132-key keyboard to 
the long-persistance monitor, every piece of hardware 
is of the highest quality and perfectly matched to the 
needs of the software.The bundled software includes 
high-powered packages from such industry leaders as 
AT&T Graphics Software Labs and Truevision, 
enhanced by custom templates and tools we've 
developed over two years of production experience. 
Designed for artists, not computer technicians, the 
software is easy to use and responsive to the creative 
mind. 


There are no more limitations . What the mind 
conceives, the PIERRE creates. 


No shortcuts were taken in the design of the PIERRE. 
All 16.8 million colors are available, even at 8000 by 

6000 pixels, the maximum resolution of 3D and photo 
retouch packages. Only the massive storage capabili- 


| ties of the PIERRE allow you to work on images of 
cones SEF this size. 


A Standard PIERRE includes: 
¢ 80486/33 MHz 18 MIPS Processor 
¢ 16 Mb RAM on the Motherboard 
¢ ATVista Graphics Display with 14 Mb Video RAM 
¢ 1.3 Gigabytes of Storage 
650 Mb Maxtor Hard Drive 
600 Mb PLI Removable, Erasable Optical Drive 
¢ Deluxe WACOM Graphics Tablet 
¢ 19-inch Vista Monitor 
¢ 14-inch VGA System Monitor 
¢ TOPAS 3D Modeling and Design 
¢ TIPS Paint and Photo Retouch 
¢ RIO Layout and Composition 
¢ Logo Editor Illustrator and Graphic Creation 
¢ Complete suite of Operating and Maintenence Software 


a 


This is the exact configuration we use in our 
Hollywood Graphics Studio. 


"PIERRE means one thing—great finished product with minimum headache. 
The speed of the 486/33 and the convenience of the removable optical disk 


drive allows my imagination to fly unbound through 3D animated space." 
Raul Fernandez 
BrainWave ThoughtProducts, Inc. 


Your Graphics Challenge is our Duck Soup. Expert Consultation is only a phone call away. 


Professional Graphic Arts « 3749 Cahuenga Blvd. « Studio City CA 91604 « Tel. (818)763-8221 « FAX (818)763-5874 


This entire ad was produced on the PIERRE All Trademarks are the property of their respective owners 


CIRCLE 49 ON INFORMATION CARD 


Handling CAD Deliverables 


Reducing the unnecessary costs and hardships 
of dealing with CAD “as-buil? drawings 


By Laura Lang 


ost architects understand 
the advantages of deliver- 
ing “as-built” computer- 
aided design (CAD) drawings to 
their clients. As-built drawings, 
also called CAD deliverables, com- 
bine all of a facility’s AEC infor- 
mation into one database, provid- 
ing a single set of drawings that 
includes all pertinent design, elec- 
trical, and ventilation information. 
Because CAD-designed plans 
are stored electronically, the facili- 
ty’s AEC information is easily ac- 
cessible. This is particularly im- 
portant for computer-aided 
facility manage- . 
ment activities 
such as space plan- 
ning, interior design, 
inventories, and forecast- 
ing. After all, only a small 
percentage of a facility’s to- 
tal cost goes toward initial 
design and construction, 
while a far larger percent- 
age—between 85 and 93 
percent, according to a re- 
cent US Navy study—is 
spent on long-term opera- 
tions, maintenance, renova- 
tion, and, finally, demolition. 
Clients in the industrial and 


government sectors are the — 


most likely to request digital as- 


builts, because as their buildings © 


tend to require more frequent mod- 
ifications due to reorganizations, 
production line changes, and merg- 


ers. According to the Houston- 
Laura Lang is a freelance technical writer 


based in Lakewood, California. 
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based International Facility Man- 
agement Association (IFMA), 
nearly 70 percent of facilities man- 
agers in the United States use 
computers for some aspect of man- 
agement. The IFMA expects this 
figure to rise to nearly 95 percent 
during the 1990s. In addition, 
many government agencies now 
require CAD-designed projects, so 
consultants must submit both hard 
copy and formatted electronic 
drawings. 

“People owning and operating 
facilities are realizing that having 
facilities information stored elec- 
tronically substantially reduces 
their long-term operating and 
maintenance costs,” explains Kris- 
tine K. Fallon, AIA, president of 
Computer Technology Man- 
agement Inc. (Chica- 
go), a manage- 
_ ment consulting 
"subsidiary of A. Ep- 
- stein & Sons International 
Inc. “That’s why architects 
are having to organize and 
deliver their project work 
“g — electronically,” she adds. 

- Despite their advantages, 
CAD deliverables can pre- 
sent problems for even the 
most automated architectural 
offices, says Fallon. For exam- 


| P ple, unless clients specify how they 


intend to use the CAD files, indi- 
cating such factors as pen and lay- 
er use, the architect’s files may not 
suit the client’s needs because they 


a represent the architect’s organ- 
_ ization and technique. 


On the other hand, when clients 
insist on their own “standards” for 
such factors as CAD layer use, file 
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names, and symbology, the result- 
ing drawings will be more usable. 
But because the architect will 
have to modify his or her own CAD 
standards to meet each of the cli- 
ent’s demands, the architect’s costs 
will increase. 


Equipment Obstacles 

Another problem may arise 
when clients specify the hardware 
and software to be used. For exam- 
ple, because it is standardized on 
Intergraph (Huntsville, AL) equip- 
ment, the US Corps of Engineers 
requires deliverables in Inter- 
graph-native format. Likewise, the 
Naval Facilities Engineering Com- 
mand requires Computervision 
(Bedford, MA) CADDS4X compati- 
bility because it has a large in- 
stalled base of CADDS4X equip- 
ment. Some smaller federal agen- 
cies, such as the National Park 
Service, use Auto-trol (Denver) 
systems, and many corporate man- 
agement groups use Autocad (Au- 
todesk, Sausalito, CA) or Cadvance 
(Isicad, Anaheim, CA). 

Of course, most A/E firms can- 
not afford to buy CAD equipment 
for each job, nor is it feasible to 
train staff to use each of the most 
popular systems. “That’s when it’s 
important to cite the firm’s success 
record in organizing and translat- 
ing CAD files,” says Fallon. “If ar- 
chitects go in with alternative sug- 
gestions based on their technical 
knowledge—such as telling clients 


the firm has achieved good results 
with DXF transfers to the desig- 
nated system—most clients will 
agree to let them use the alterna- 
tive [and installed] CAD system.” 
The client should discuss the effec- 
tiveness of the architect’s organiza- 
tion and translation with other cli- 
ents who can attest to the success 
of the translations. 

Because CAD drawing systems 
and standards vary, CAD files of- 
ten have to be translated so clients 
can manipulate the data consistent 
with their own standards. 

The first step toward successful 
CAD data exchange is defining the 
information that each party ex- 
pects to receive, including drawing 
types, the information required 
within each drawing, and its 
organization. For example, if a cli- 
ent wants the centerlines of all 
walls to be defined and located, 
this should be specified before the 
drawings are initiated. Depending 
on the information a client would 
like captured in the CAD draw- 
ings, an experienced designer may 
be able to offer suggestions as to 
which views and databases would 
be most valuable. 

In most CAD systems, the inter- 
nal data structures contain three 
types of information: graphics pri- 
mitives—the basic geometric ele- 


ments that represent visible com- 
ponents of the plotted drawing; 
structures that group graphics pri- 
mitives to allow their manipula- 
tion or identification as a single 
entity; and organization devices— 
non-graphical data attached to 
graphics entities that allow for 
some special function. 

The organization devices are the 
most difficult to translate, accord- 
ing to Fallon. Each CAD vendor 
provides a different set of these, 
based on their clients’ needs. For 
instance, one vendor may provide 
an unlimited number of layers 
identified by name, while another 
vendor may provide only 16 layers 
identified by number. Because of 
these differences, most translation 
software provides “mapping” or 
“environmental” files to specify 
how the organization devices are 
to be translated. 


Mapping Files 

With a mapping file, users de- 
fine correspondence between such 
constructs as the layers, pens, and 
text fonts of the two systems. Thus, 
everything on System A’s layer 10, 
for example, can be translated into 
System B’s layer 233, and pen 4 
can be translated to line weight 6. 
More advanced mapping capabili- 
ties may even permit mapping one 
symbol library to another. This is a 
powerful capability, because it per- 
mits the receiving system to sub- 
stitute its intelligent symbol li- 


he new Denver International Airport (DIA) proj- 


ect involved more than 80 design consultants 
and scores of contractors, all using CAD so the fin- 
ished facilities could be maintained electronically. 

“Our overall goal was toward facilities manage- 
ment, but at the same time, we realized the bene- 
fits of coordinating the design in a computerized 
environment,” explains Tom Strange, manager of 
GIS/FM Technology for the Airport Division of 
Greiner Inc. (Irving, TX), a management support 
consultant for the project. 

DIA’s research established that the four major 
CAD systems used in the Denver area were from 
Auto-trol Technology (Denver), Autodesk (Sausa- 
lito, CA), Intergraph (Huntsville, AL), and McDon- 
nell Douglas Information Systems (St. Louis). 

To avoid a translation bottleneck, DIA’s CAD 
group, with Greiner/Morrison Knudsen Engineer- 
ing (San Francisco), developed rigid translation 


standards, structured around Auto-trol 5000, for 
symbology, layers, classes, line weights, text, line 
styles, and drawing construction. 

Because many of the DIA’s design and construc- 
tion vendors had different in-house systems sup- 
porting their operations, Computer Technology 
Management Inc., a consulting subsidiary of A. Ep- 
stein & Sons International, wrote special transla- 
tion standards to help construct the drawings on 
different systems, while still meeting the DIA’s 
layer and symbology structure. 

“Drawings that lose intelligence during transla- 
tion aren’t acceptable in a facility management en- 
vironment, so we were very careful in setting up 
workable standards for consultants working on the 
project to follow,” says Strange. “The translation 
standards for the project directed how drawings 
had to be constructed on various CAD systems to 
ensure a clean translation.”—LL 
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Building Application Solutions 
With Today’s Imaging Tools 


Electronic Imaging East ’90 
October 29—-November 1, 1990 (Exhibits open October 30) 
Hynes Convention Center, Boston, Massachusetts 


The leading imaging industry event has exciting NEW additions 
and compelling NEW reasons why you should attend... 

OEM’s, systems integrators, and end-users will find today’s imaging tools, discover NEW 
tools, and find NEW applications at Electronic Imaging East 90 Exposition and Conference 
in Boston. Electronic Imaging East is THE leading forum for imaging solutions. 


See...discover...evaluate the products you need to build solutions... 

¢ One-of-a-kind exposition of imaging solutions in over 300 booths 

¢ Most comprehensive display anywhere of AI & expert systems, array processors, frame 
grabbers, imaging/graphics boards and software, LANs, video printers, scanners, 
supercomputers, workstations...and much more! 


Learn...understand...uncover the tools you need... 
¢ All NEW solutions-oriented focus... 

e 2 NEW Tracks...6 NEW Minicourses...18 NEW Sessions 

e Automated Imaging Association (AIA) Workshop 


The tools you need to build solutions: 
The most current information. 
Expert education. 


Plan now to attend! 


800/223-7126 or 617/232-3976. 
Or fill-in and return the request form today. 


Owned and produced by Miller Freeman Expositions. 
Conference produced by BIS CAP International. Foon 
Sponsored by Advanced Imaging, Computer Graphics World, 
Diagnostic Imaging and The OEM Integrator magazines. 
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braries, including links to data- 
bases, for the original system’s 
symbology. 

According to Fallon, a successful 
translation strategy requires a 
complete, detailed definition of the 
translated CAD file requirements; 
a detailed analysis of the internal 
data structure of the originating 
CAD system; grouping structures 
and organization devices of the 
originating CAD system that meet 
the requirements of the destina- 
tion system; and software or a 
translation service bureau that 
supports the translation strategy 
and conducts adequate testing. 

If a client insists on receiving 
data in a system format that the 
consultant does not use, the con- 
sultant’s program can be translat- 
ed for use with the client’s system, 
either through direct translation 
between the programs, or through 
translation via a service bureau. 

Most translation software, 
whether performing between spe- 
cific CAD systems or translating 
into a neutral file format (such as 
DXF or IGES), provide documenta- 
tion to indicate corresponding ele- 
ments between the formats. The 
emerging trend with neutral for- 
mat translators is format match- 
ing based on user selection, 
through which the user can choose, 
for example, to have curves trans- 
lated as parametric splines or ra- 
tional B-splines. 

Clients should be aware that us- 
ing a neutral file format to trans- 
fer data requires translating the 
data from the neutral format into 
the destination CAD format. Di- 
rect translation is a faster and eas- 
ier process for consultants, but un- 
fortunately, the consultants must 
license many different direct 
translation programs to ensure 
widespread compatibility. Also, 
these programs may not work for 
different versions of the same soft- 
ware program. 

Regardless of the delivery mode, 
thorough testing is essential to the 
transfer of CAD data. Testing may 
show that certain graphics ele- 
ments or organization devices will 
not translate properly. And if 
drawings have already been creat- 
ed, consultants may have to modi- 
fy them before proceeding with 
project work. Tests should involve 
CAD files that are truly represen- 
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A-E-C CAD 


tative of project work in terms of 
size, information content, drafting 
conventions, geometric and anno- 
tational entities, attributes, and 
complexity. 

Ongoing, documented communi- 
cation between consultant and cli- 
ent are critical to the successful ex- 
change of CAD data. 

First, to avoid potential legal 
problems, both parties should 
agree on the purpose and limita- 
tions of the CAD deliverables. If 
the client plans to reuse the data to 
build identical facilities in multi- 
ple locations, a court might find 
that the consultant has not provid- 
ed a professional service, but has 
designed a product. Under these 


structure, are somewhat easier to 
understand and implement be- 
cause they provide concrete repre- 
sentations of the various elements 
and features. 

When agreeing on methods for 
CAD data transfer and delivery, 
all parties should be clear on pro- 
ject costs at all stages of develop- 
ment. This is particularly impor- 
tant because, as the client’s re- 
quirements become more detailed, 
the consultant’s costs will increase. 

For A/E firms that are frequent- 
ly required to produce CAD delli- 
verables, translation procedures 
and accompanying costs may be 
considered a standard operating 
expense. On the other hand, firms 
attempting to produce CAD deli- 
verables for the first time can try 
to recover the costs by including 
them in their fee proposal, or they 


Ongoing, documented communication 
between consultant and client are critical 
fo the successful exchange of CAD data. 


circumstances, the consultant 
would be considered a vendor and, 
as such, would be subject to strict 
product liability that would not be 
covered by professional liability in- 
surance. On the other hand, pro- 
viders of professional services can 
generally avoid such liability by 
conforming to accepted standards 
of practice. 

Fallon notes that because the de- 
livery of CAD data is a relatively 
new phenomenon, there is little 
precedent to guide consultants or 
attorneys in this area. 

File format is an additional con- 
sideration for the successful trans- 
fer of CAD data. A neutral format 
may be inadequate because trans- 
lation programs often do not im- 
plement the full range of the neu- 
tral format’s features. Program- 
mers writing the translators are 
generally more familiar with the 
native format of the originating 
system. As a result, they may not 
see the purpose of some features of 
the neutral format. This is particu- 
larly a problem with IGES, Fallon 
says. DXF, a neutral file format 
that mimics Autocad’s internal 
data structure, and SIF, which mi- 
mics Intergraph’s internal data 


can absorb some of the initial 
costs—such as the cost of the 
translation software—in the inter- 
ests of remaining competitive. 

Finally, consultants and clients 
should agree beforehand on the 
medium (disk size, for example) for 
the transfer of data. When needed, 
service bureaus can transfer data 
on to the appropriate medium. 

It is increasingly apparent that, 
in the 1990s, A/Ks will have to de- 
velop basic programming skills or 
at least be willing to work closely 
with consultants who have these 
skills and are comfortable with the 
demands of the technology. 

“Setting up for delivering CAD 
products is a burgeoning field that 
will continue to grow at a very rap- 
id pace,” according to Fallon. “It’s 
part of the architect’s job to advise 
clients on what is available—and 
would be most useful to the cli- 
ent—for their ongoing facilities 
management. 

“A/Es need to educate them- 
selves on understanding program 
compatibility and translation is- 
sues,” says Fallon, “so it’s not the 
client but the consultant who 
makes choices for the delivery of 
CAD-ready plans.” CGW 
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Image UPDATE 


for each? 


on screen 


printers vs. imagesetters 


m Desktop vs. other tops 


professional 


mWhere do you go from here? 


Who Should Attend? 
Anyone involved in: 
Typesetting, Desktop Publishing, Advertising, 
Graphic Arts, Printing, or anyone who wants 
a quick fix on electronic imaging and design 
programs and systems from a highly regarded 
professional who uses and evaluates them. 


To Pre-register call (800) 872-7623 


Please send payments along 
with registration form by 
October 15, 1990 to: 


PennWell ImageUPDATE 90 
One Technology Park Drive 
Westford, MA 01886 

Attn: Julie DiFilippo 


Cancellation Policy: In the event 
of a cancellation, another person 

may be substituted in your place. 
If a substitute is not provided, the 
registration fee, less a $25 service 
charge, will be refunded. 
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Here’s What You'll Learn in Just One Day... 
m Dummies and comps and final — what is best 


Typographic pages and WYSIWYGing 


m The evolution of electronic art and design 

m |maging technology for technophobes 

m Publishing vs. design: Will designers set type? 
m Workstations: PCs or Macs or Unix or what? 

m Output: Proofing and printing, 


mGraphics: Scanning, tracing and digitizing 
m PostScript - the real revolution 
-mElectronic color and the link to prepress 


= Cost justification for the prudent graphics 


90) 


Give us one day... 
and we'll give you 
the electronic 
imaging world! 


hs seminar offers timely, comprehensive information 
specifically for graphic arts professionals. It covers all 
aspects of electronic art, design, and imaging — computer 
graphics to some — for nontechnical art practitioners. 
The use of workstations and personal computers is 
accelerating as designers find new freedom and 
flexibility with the tools of new technology. Learn for 
yourself at this in-depth seminar geared to cut through 
the buzzbull and tell you what is right and wrong with 
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Designing Made Easy 


Computer graphics system frees designers 
from drudgery, aids in color creativity 


By Gary Pfitzer 


ubert Gaisbauer has been 

designing wallpaper for 30 

years. For most of this time, 
the Toronto-based freelance de- 
signer hand-painted samples of his 
wallpaper designs for his clients— 
the manufacturers and distributors 
of wallpaper. If a client liked a par- 
ticular design—one that Gaisbauer 
may have spent a couple of days cre- 
ating—but wanted to see it in red 
rather than blue, Gaisbauer would 
go back to the drawing board for an- 
other two to four hours to produce 
the desired color swatch. 

Nowadays, Gaisbauer designs 

wallpaper using a computerized 
design system from Compu-Color 
Inc. (New Hyde Park, NY). The 
system, which is tailored for 
those with a need to do 
some form of sur- 


face printing or design work, has 
allowed Gaisbauer and other users 
in the carpet, garment, and gift- 
wrap design industries to reap sig- 
nificant time savings by relieving 
them of what has traditionally 
been one of the least enjoyable as- 
pects of their jobs, the tedium of 
making design changes by hand. 
And relief from tedium trans- 
lates into increased freedom for de- 
signers to experiment with designs 
without feeling constrained. The 
Compu-Color system, with its abil- 
ity to scan in existing patterns or 
digitize new ones, perform color 
separations of the patterns, and re- 
combine colors or edit design ele- 
ments, provides designers with 
rapid feedback to their constant 
question, “Will it work, 
or won't it work?” As 
Compu-Color direc- 
tor of operations 


Mark Katz sums up, “The system 
gives you instant gratification.” 
The original idea for the $38,498 
hardware/software product grew 
out of Compu-Color founder Mario 
Scarpa’s own New Hyde Park- 
based interior design store, Color- 
Age. In 1986, Scarpa went to stores 
like his own and attempted to mar- 
ket the Compu-Color system as a 
means by which customers who 
liked a particular wallpaper design 
could sit in front of a computer 
screen and see what the wallpaper 
would look like in different colors. 
Scarpa soon realized a problem 
with this strategy. Explains Katz, 
“Since most ‘Mom and Pop’ stores 
like Scarpa’s couldn’t afford 
$38,000, he instead latched on to 
manufacturers of wall- 
paper, carpet, tex- 


tiles, and wrapping paper.” 

Today, the company that was 
born out of Scarpa’s efforts mar- 
kets largely to manufacturing 
firms. The Compu-Color system 
consists of a *386-based IBM PC 
compatible equipped with high- 
end video controller boards, a 
Sharp (Mahwah, NJ) Scanmaster 
color scanner, a Calcomp (Ana- 
heim, CA) 25120 digitizing tablet, 
a Mitsubishi (Cypress, CA) high- 
resolution monitor, and a Howtek 
(Hudson, NH) Pixelmaster color 
printer. Designers of wallpaper, 
carpet, wrapping paper, and tex- 
tiles can use the digitizing tablet to 
create new designs on-screen or to 
alter designs brought in to the sys- 
tem via the Scanmaster. 

The Compu-Color software lets 
users zoom in on a particular part 
of a design and manipulate it pixel 
by pixel. They can enlarge or re- 
duce any part of a design, rotate or 
flip it horizontally and vertically, 
fill it with various patterns, or use 
a step/repeat function, which auto- 
matically redraws a design ele- 
ment in a row across the screen for 
the number of times indicated by 
the user. An editor function facili- 
tates the drawing of straight lines 
and perfect circles and squares. 

Designers can make color 
changes on the system in two 
ways. The most commonly used 


Any which way you want: 
Compu-Color's design system lets 
users experiment easily with 
different colorways, or color 
variations, of a pattern. 


method involves a _ pre-pro- 
grammed color palette of 64 pages. 
Users browse through the pages 
and key in a number correspond- 
ing to the desired color change. 
Each of the 64 pages contains 64 
colors with an option to specify in- 
between values, for a total of 16.7 
million colors. 

A second Compu-Color option for 
manipulating color allows users to 
regulate an on-screen color bar to 
mix RGB (red, green, blue) values. 
However, since inherent problems 
exist in translating the RGB com- 
ponents from the monitor to the 
CMYK (Cyan, Magenta, Yellow, 
Black) components of printed hard 
copy, beginning users find it diffi- 
cult to achieve an exact match be- 
tween the on-screen colors and 
what comes out of the printer. 

“Solving this problem,” says 
Katz, “is a matter of using the ma- 
chine enough and getting used to 
it. The majority of our customers, 
however, use the color palette op- 
tion because it shows you exactly 
how something is going to print. 
It’s safer, even if it takes a bit long- 
er to choose the right color.” 

Most designers would agree that 
paging through a color palette is 
more than a fair trade for not hav- 
ing to make a color change by tra- 
ditional methods. In the past, a 
wallpaper designer, for example, 
wishing to produce a simple color 
variation, or colorway, of a pattern 

would typically have to 

create a new “strike- 
off’—a_silk-screened 
sample requiring 


the inking of presses and the wash- 
ing down of screens. Similarly, in 
the textile business, a designer 
faced with a need for a colorway 
would labor to create a “croquis” — 
a hand-painted version of the new 
color scheme. 

The amount of time gained from 
using a computer system to alter a 
design instead of producing a 
strike-off or croquis by hand is sig- 
nificant. Given the fact that wall- 
paper manufacturers, for example, 
produce several books of sample 
patterns each year, and that each 
book contains an average of 10 dif- 
ferent patterns with several color- 
ways for each pattern, much repe- 
titious handwork stands to be 
eliminated. 

According to Michael Simbrom, 
a Bay Shore, New York-based ad- 
vertising agency president who > 
helped research and develop the 
Compu-Color system, a wallpaper 
company typically views 15 to 20 
different colorways of a single pat- 
tern in order to determine which 
four or five colorways are the most 
salable and, thus, merit inclusion 
in the wallpaper sample book. 
Simbrom says that if a wallpaper 
manufacturer were producing even 
as few as 10 colorways of 10 differ- 
ent patterns and were working 
very fast, it would take the compa- 
ny at least 200 hours to produce all 
100 strike-offs by the traditional 
silk-screening method. 

On the other hand, 
with the Compu- 


Color system, he claims, it would 
take the company no more than 10 
hours to scan in and color-separate 
the 10 patterns and no more than 
10 additional hours, at the very 
most, to produce the various color- 
ways for each of the patterns. 

“The advantage of Compu-Color 
in this case,” Simbrom states, “is 
that a designer can essentially run 
off 50 different colorways and 
throw them all in front of the boss 
for a decision. The boss can pick 
out five or six of the best colorways 
right there. But even if he or she 
says, ‘I don’t like any of these; give 
me another 50,’ it’s not a horren- 
dous matter of having to go back 
and wash down screens and deal 
with inks.” 

Wallpaper designer Gaisbauer’s 
sense of the time savings gained 
from the Compu-Color system cor- 
responds to Simbrom’s. According 
to Gaisbauer, once a user has spent 
‘4, of an hour or so color-separating 
a design, he or she can print off a 
new colorway every 15 minutes. 
He adds that a portion of his time 
savings accrues from the fact that 
he no longer has to wait for the ink 
to dry on a color sample before he 
can see if he has “hit close enough” 
to the desired color. 

While four or five vendors have 
joined Compu-Color in the market 
with similar design systems, 
Compu-Color claims that its sys- 
tem performs color separations the 
fastest. Simbrom states that the 
system offers a more efficient 
method of interpreting color data 
than do the competitors’ systems. 

“Let’s say you have a flower de- 
sign that has red, green, and yel- 
low in it,” he explains. “With the 
other systems, you’ve got to put 
your cursor on the red portion and 
indicate that everything in the de- 
sign that is the same color will be 
put on one screen. Then you go to 
the green portion and indicate that 
everything with this same color 
will exist on a second screen, and 
so forth. So you actually have to 
delineate what colors you want 
and the sequence that you want 
them in. 

“With the Compu-Color system,” 
Simbrom continues, “you indicate 
that you want to separate the de- 
sign into five screens. The comput- 


Gary Pfitzer is an associate editor of Comput 
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er runs through and picks out the 
most similar color curvatures and 
produces the screens for you. Then 
you have the option of saying, ‘I 
want to use this screen and this 
screen.’ 

“In addition, the process of sepa- 
ration, itself, is faster,” Simbrom 
adds, “and you end up with a lot 
less clean-up after things are done 
because of the way the system is 
reading the data.” 

Lest anyone assume that the 
process of color separation on the 
Compu-Color system is too easy, 
Gaisbauer cautions, “You have to 
know what you're doing. Colors 
that are very even in value, such 
as a beige or a ‘dirty’ green, have a 


graded its system to offer more se- 
lectivity in scanning options and a 
higher resolution of 1024-by-1024 
pixels. But the company has more 
ambitious plans for 1991. It is aim- 
ing to add to the software both a 
weave function and a wrap func- 
tion in order to provide textile de- 
signers with added sophistication 
and flexibility. 

The weave function will be a 
fairly straightforward program 
that will take into account the di- 
rections and widths of threads in a 
cloth pattern and how often they 
overlap. The program will help us- 
ers visualize the interlacing of 
threads. “If you’re working with a 
very fine thread,” says Simbrom, 
“you're going to wind up with a dif- 
ferent-looking weave than if you 
used a very thick yarn. Or if you’re 
weaving a pattern of two-threads- 


Once a user has spent % of an hour color- 
separating a design, he or she can print a 
new colorway every 15 minutes. 


tendency to disappear during color 
separating. So you have to start 
with a high number of color sepa- 
rations. For a 10-color design, I 
may start with 36 separations and 
then gradually eliminate what I do 
not need.” 

Of course, the time savings 
gained from using the Compu-Col- 
or system translate into monetary 
savings for manufacturing firms 
willing to invest $38,000. Wallpa- 
per manufacturer Mokena Mills 
(Mokena, IL), for instance, saw the 
logic in providing Gaisbauer with 
his own system to use in Toronto 
for Mokena design projects. 

“The advantage to Mokena,” 
says Gaisbauer, “is that it doesn’t 
have to support the design studio 
with 15 people to sit there painting 
little swatches when the computer 
can do that work.” He explains 
that the system pays for itself very 
quickly when the manufacturer 
doesn’t have to keep as high a 
number of colorists on hand or be 
charged for the extra colorists that 
an outside designer, such as Gais- 
bauer, would need to hire in order 
to handle the growing number of 
wallpaper projects. 

Compu-Color has recently up- 


under and one-thread-over, you 
will create a different effect than 
with one-thread-under and one- 
thread-over.” 

The wrap function, while not a 
true 3D program, will allow users 
to map a pattern over an object so 
that they can get a more realistic 
impression of it. With this feature, 
for example, a Compu-Color user 
will be able to scan in a photo- 
graph of a person in a dress, map 
the pattern over the dress, and, 
thus, be able to see what the pat- 
tern looks like as it fits along the 
curvature of the body and among 
the folds and shaded areas of the 
dress. Similarly, a fabric designer 
could scan in a photograph of a 
couch and determine, for example, 
whether the pattern looks better 
following the horizontal or the ver- 
tical plane of the couch. 

For the wallpaper industry, a 
wrap function will allow the man- 
ufacturer to present more than 
books of wallpaper samples to po- 
tential customers, who might now 
be able to glimpse what a particu- 
lar wall pattern will look like in 
the context of a whole livingroom 
that has been photographed and 
scanned in to the Compu-Color 
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most comprehensive resource 

of services bureaus in the industry 
is now available as hardcopy or 
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system. The trick here, according 
to Simbrom, will be to incorporate 
some sort of masking capability 
along with the wrap function. “We 
have to be able to tell the computer 
to put the pattern on the wall and 
not on the carpet, the ceiling, and 
the cat,” he says. 

Katz indicates that for those de- 
signers and colorists encountering 
Compu-Color for the first time, the 
menu-oriented system should 
prove easy to use. “Normally, we 
give the customer two or three 
days of training after they pur- 
chase the system, and that seems 
to be enough,” he states. “What we 
recommend is to get on the system 
and teach yourself. You don’t need 
somebody looking over your shoul- 
- der, and you can't really do any 
damage to the system if you screw 
up. You just reset it.” 

For those design studios that 
cannot readily afford a Compu-Col- 
or system of their own, the compa- 
ny offers a service facility equipped 
with individual machines on 
which designers and colorists can 
rent time. “A designer,” says Sim- 
brom, “can spend a day on the com- 
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puter and knock out 50 or 60 color- 
ways.” 

Compu-Color is currently mak- 
ing contacts with design schools to 
introduce future designers and col- 
orists to the benefits of designing 
by computer. Despite the message 
of time and monetary savings that 
Compu-Color is trying to spread, it 
does not want to suggest to would- 
be users that its system will elimi- 
nate the need for designers and 
colorists. Katz stresses that the 
system is “a design aid—not a re- 
placement for anybody.” 

Simbrom concurs. “Most of to- 
day’s design studios,” he adds, 
“haven't been using computers all 
that much because they’re a bit 
scared of them—thinking that 
there’s a lot of programming in- 
volved, that their jobs will be in 
jeopardy, and that the computer 
will interfere with the creative 
loop. I think that once the design- 
ers get used to the idea that this 
system is a fun thing to work with 
because it gets rid of the annoying 
part of creativity, they will be get- 
ting more into computers across 
the board.” CGW 
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Multimedia Blitz 


Macromind Director 2.0 lets loose 
an avalanche of presentation tools 


By Robert Schaff 


and educational spheres, the 

term “multimedia design” is 
finding acceptance as an accurate 
description for a new breed of prod- 
ucts that go well beyond early com- 
puter paint systems and simple 
image sequencing programs. Inte- 
erated graphical environments, in- 
teractive scripting tools, and sup- 
port for a variety of new hardware 
are changing the nature of the pres- 
entation process. 

Director 2.0 from Macromind 
Inc. (San Francisco) clearly stands 
among the vanguard of this new 
breed of software. With a target 
audience of graphic design firms, 
advertising professionals, mem- 
bers of the entertainment indus- 
try, and those dealing with a vari- 
ety of challenging upscale business 
presentation issues, the new Mac- 
intosh-based software package rep- 
resents an evolutionary step for- 
ward from Videoworks (the precur- 
sor to Director) or Director 1.0. 

In light of the investment re- 
quired to assemble a well-equipped 
Macintosh development system for 
multimedia design—with its po- 
tential need for storage solutions, 
eraphics displays, scanning equip- 
ment, videotape and disc players, 
sound sampling and music synthe- 
sis tools, and so forth—prospective 
Director presentation pros should 
first consider whether the $695 


Robert Schaff is a principal of Schaff/Tasca De- 
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package is something that they are 
ready for. A presentation develop- 
ment system able to harness the 
full potential of Director 2.0 could 
easily cost between $15,000 and 
$20,000. 

Even if the first-time user could 
handle all of this multimedia hard- 
ware, he or she would still face the 
challenge of fathoming the rich de- 
sign environment provided by the 
Director 2.0 software package it- 
self. While Director 2.0 provides a 
remarkable range of tools and 
techniques to delight both the nov- 
ice and the professional user alike, 
the bad news is that no brief tuto- 
rial, however well-intentioned, can 


do more than scratch the surface of 
the program’s possibilities. 

The newcomer runs the risk of 
being overwhelmed by the choices 
available at many points in the de- 
sign process. And the professional, 
anxious to meet an upcoming 
deadline, may find the package a 
bit burdensome. The good news is 
that perseverance and practice will 
pay off for the dedicated user. 

Director is divided into two inte- 
grated modules, each of which is 
covered in detail in well-prepared 
documentation that accompanies 
the package. The first module, 
Overview, is a slide-oriented pres- 
entation tool—and the natural 


The interactive scripting language within Director 2.0, Lingo, 
presents would-be multimedia programmers with buttons, windows, 
and score sheets for a sense of immediacy and extensibility. 
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starting point for users new to Di- 
rector. Studio, the second module, 
includes a remarkably complete 
set of 2D paint and layout tools in 
addition to a host of controls to en- 
able the design of animated pres- 
entations. A section within Studio, 
Lingo, is similar to Apple’s own 
Hypercard. With an interactive 
scripting language offering sup- 
port for graphical sprites, active 
screen targets, and external hard- 
ware devices, Lingo sports an ex- 
tensive set of operators that easily 
rival those of Hypercard itself. 
Overview lets a designer assem- 
ble a series of textual and graphi- 
cal materials into a cara pres- 


REVIEW 


intosh application. 

One of the strongest new fea- 
tures that Director brings to the 
presentation arena is support for 
sampled sounds and other audio 
special effects, cued directly from 
within a presentation. Curiously, 
the program’s tutorials do not 
make much use of this outstanding 
capability. And although the pack- 
age includes a small number of rel- 
atively simple sound effects, the 
manuals wisely suggest that the 
user invest in a system such as the 
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With four effects eeinite and ss animation channels, the Director 
2.0 score sheet lets users “choreograph” a show. 


entation similar to a traditional 
35mm slide show. Synchronized 
graphical overlays, visual effects, 
and professional narration or novel 
sound effects are also available to 
the presentation designer at the 
click of a mouse. The user can even 
incorporate animation clips into a 
presentation. 

The Overview user assembles a 
show by arranging a series of icons 
into a graphical representation of 
the show itself. This intuitive ap- 
proach to program control is out- 
standing and can be easily grasped 
in a short period of time. The set of 
Macintosh file formats supported 
by Overview ensures that the de- 
signer will be able to use work pro- 
duced in nearly any popular Mac- 
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MacRecorder Sound System ($249) 
from Farallon Computing Inc. 
(Emeryville, CA) to gain the abili- 
ty to digitize a limitless number of 
sounds, narrative passages, or oth- 
er audio material. 

The show designer using Over- 
view should keep in mind that 
both sound and graphical elements 
can require immense amounts of 
storage. For a moderately sized 
presentation (20 illustrations and 
appropriate audio effects), storage 
requirements may far exceed the 
maximum space available on any 
diskette. This reality may, in fact, 
account for some notable shortcom- 
ings in the tutorial exercises that 
accompany Director 2.0. The pro- 
fessional presentation designer, 


therefore, will almost surely re- 
quire a portable, high-density de- 
vice, such as a cartridge Winches- 
ter drive, in order to distribute a 
presentation effectively. 

The bottom line is that Over- 
view offers significant new oppor- 
tunities to the presentation profes- 
sional. With a rich array of for- 
mats and features, users can ex- 
tend presentation design far beyond 
the traditional slide show. 


Studio Module 

Studio, the animation design en- 
vironment of Director 2.0, is vast 
and comprehensive in scope. Users 
who are new to the animation proc- 
ess may be put off by no less than 
10 separate control windows, a 
host of new naming conventions, 
and the enormous extent of techni- 
cal housekeeping required to orga- 
nize an animated presentation. 
While Director 2.0 lets the new 
user take things one step at a time, 
hundreds of steps are nevertheless 
required to produce attractive im- 
agery. Traditional animators will 
recognize this as a familiar story. 

Moreover, planning and prepa- 
ration must be confronted head-on 
prior to moving from Overview to 
Studio. Facing a myriad of design 
alternatives, support for multiple 
screens, 20-odd tracks of graphical 
and staging control data, and a 
novel approach to external hard- 
ware interface issues, the user 
could become easily distracted 
without a firm game plan in mind. 

The Studio tutorial material be- 
gins by introducing new users to 
Director’s built-in painting tools, 
which rival those found in many 
stand-alone paint programs. The 
Studio paint window will look fa- 
miliar to experienced hands, and 
its features are fully covered in the 
documentation. Support is built in 
for high-performance graphical 
displays in addition to the Mac 
Plus and SE and the Apple color 
monitor. 

While some may wonder, “Why 
learn another paint program?,” 
others will appreciate the conve- 
nience of remaining within Direc- 
tor’s consistent overall environ- 
ment rather than flipping back 
and forth between programs. For 
good measure, Director also pro- 
vides a facility for launching an 
external paint or CAD application 
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November 7-10, 1990 Anaheim, California 
In Conjunction with the 1990 ACSM/ASPRS Fall Convention 


How would you like to strike a gold mine of exhibits and rich information about GIS/ 
LIS? Make contact with leading professionals from the U.S. and abroad? See the latest tech- 
nology in your field? 

GIS/LIS °90 brings together all this and more. Everything you need for success in the 
decade ahead. The newest innovations. The latest research. The top professionals. 

And, that’s just the start of the excitement at GIS/LIS ’90. Anaheim is the home of 
Disneyland, Universal Studios, and Knotts Berry Farm. And, at the Anaheim Hilton, you’ll 
be a stone’s throw from the finest beaches, golf courses, and tennis courts Southern Califor- 
nia has to offer. 

Mark your calendars today. Fill out the attached coupon. Register now for the biggest 
show of its kind: GIS/LIS °90. 


Send me more information about GIS/LIS ’90 Name 
in Anaheim, California. 


| 
| Address 
Return to: GIS/LIS ’90 
| 5410 Grosvenor Lane, Suite 100 City 
| Bethesda, Maryland 20814-2122 
| Phone (301) 493-0200 State Zip 
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and Remote Sensing 
¢ AM/FM International 
¢ Association of American Geographers 
¢ Urban and Regional Information 
Systems Association 
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from inside Studio. 

Within Studio, Macromind has 
pioneered a significant advance: 
the implementation of an integrat- 
ed multimedia database with sup- 
port for a wide variety of file for- 
mats. Under the guise of a “casting 
couch,” Director 2.0 maintains a 
complete list of a presentation’s 
cast elements, including MacPaint 
documents, color illustrations, 
PICT and PICT II designs, sound 
resources, color palettes, and so 
forth. Graphical transformations 
such as squash-and-stretch opera- 
tors may be attached to individual 
cast elements and saved in the 
casting database for repeated use. 


=| | === Production Rate Paint 


REVIEW 


presentation loop controls. Intu- 
itive extensions to familiar cut- 
and-paste operations work 
throughout the score window and 
let the designer construct a com- 
plex presentation from a logical se- 
ries of building blocks. 

A variety of internal documenta- 
tion aids and screen-capture facili- 
ties enable the designer to prepare 
traditional storyboards and hard- 
copy listings of score data. These 
offerings can prove invaluable—if 
not crucial—in the preparation of 


Production Rate Cast 


A built-in paint package, with which users can create and edit 24- 
bit images, represents yet another Director 2.0 capability to explore. 


The analogy to a theatrical cast of 
characters needs a bit of work, but 
the underlying integration repre- 
sents a powerful new step forward. 
Borrowing again from the lan- 
guage of traditional animation, Di- 
rector 2.0 bases a presentation 
upon a score, or “dope sheet,” 
which includes sequencing and 
control data. Timing and choreog- 
raphy are the central issues to re- 
solve to achieve a well-planned 
score—what many people consider 
to be the heart of an animation. 
Studio provides control tracks 
for up to 24 graphical elements 
within any given frame, as well as 
individual tracks dedicated to tem- 
po, palette file selection, transi- 
tions and synchronization, and 
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a sizable presentation. 

Director’s rich control language, 
Lingo, reflects the trend toward in- 
teractive hypermedia knowledge 
bases. Unfortunately, the details of 
syntax and structure are not iden- 
tical to Apple’s Hypertalk, thus 
adding another layer of minutiae 
to the demands placed upon to- 
day’s presentation professional. 

Both Lingo and Hypertalk are 
dynamic programming languages 
in the sense that device drivers 
and function call resources may be 
freely added as appropriate. The 
Macromind tutorial and example 
files contain a number of these ex- 
ternal drivers to enable remote 
control of certain popular video- 
tape and disc players. Lingo in- 


cludes graphical “sprites” and 
“puppet” mechanisms with com- 
plete script control, as well as but- 
ton targets and user events with 
scripts of their own. 

Once again, the good news is 
that hypermedia environments as 
full-featured as Lingo offer im- 
mense capability to the ambitious 
project designer. The bad news is 
that with over 175 key words in 
the basic Lingo vocabulary, the ef- 
fort required to master and utilize 
this capability may prove similar 
to that expected of the student of 
Fortran or French. Even the most 
seasoned graphics professional 
could be challenged for weeks. 


Director Resources 

Director 2.0 provides the user 
with substantial documentation 
and tutorial/example materials 
that are well-designed as far as 
they go. While this material has 
evolved for quite some time and 
thus reflects a mature product line, 
it is almost impossible for anyone 
to keep documentation current in 
such a rapidly changing field. 

With many software packages, 
the most current information (in- 
cluding potential sources for the 
latest hardware and software up- 
grades) is often found in “read-me” 
documents accompanying the 
package; Director is no exception. 
The new user is encouraged to 
comb the examples for more infor- 
mation on topics covered only 
lightly in the program manuals. 

Macromind provides a number 
of user support services and actively 
encourages user feedback in the de- 
velopment of new products. The 
company also takes a particularly 
enlightened approach to licensing a 
stand-alone playback module to de- 
velopers of presentation products. 

A look at the overall trends in 
multimedia design indicates that 
the current explosion of programs 
and presentation alternatives will 
continue into the foreseeable future. 
A truly integrated approach to 
training, education, and entertain- 
ment can now be easily imagined. 

As the tools of multimedia design 
evolve, so must the designer. Com- 
prehensive new programs such as 
Director 2.0 pose new challenges to 
the designer—challenges that 
should be welcome to the designer 
with the right experience. CGW 
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Mac-Based Imagesetter 


Information & Publishing Systems, a 
division of Hell Graphic Systems Inc., 
has announced the BridgIt Personal 
Imagesetter, which the company terms 
a low-cost/high-performance, Post- 
script-compatible imagesetter for Mac- 
intosh-based desktop publishing envi- 
ronments. The new machine outputs 
type, line art, and halftones at soft- 
ware-selectable resolutions up to 2400 
dpi, with halftone screens up to 133 
lines per inch. The BridgIt RIP (raster 
image processor) utilizes the operator’s 
existing Macintosh II, IIx, IIci, or [fx 
hardware. Price: $27,995 (72-pica ver- 
sion); $37,995 (94-pica version). Infor- 
mation & Publishing Systems (Mel- 
ville, NY). 
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Lotus/Frame Integration 


Unifilt, Frame Technology, and Lotus 
have released Unifilt for Spreadsheets, 
a software program that integrates Lo- 
tus 1-2-3 data with Framemaker 2.1 
publishing software. The program 
runs on multiple platforms, including 
the Sun-3, 386i, and SparcStation 
workstations, the DecStation 5000, 


CRAP at CS 


and the IBM RS/6000 series. 
Activated from within Framemaker, 
Unifilt for Spreadsheets reads Lotus 1- 
2-3 worksheet files from any platform 
and integrates the data as ASCII files 
that can be edited and formatted in 
Framemaker. Price: $379.95 (single- 
node license). Unifilt Co. (Fords, NJ). 
FOR INFO ON UNIFILT, CIRCLE 151; LOTUS, CIRCLE 


152; FRAME, CIRCLE 153. 


IDC Enhanced Imaging 


Image Data has announced Release 
2.0 of its Para/Series of imaging and 
visualization software. The new re- 
lease adds Motif and X Windows sup- 
port to provide users with a graphical 
user interface and networking. Re- 
lease 2.0 also adds an embedded, inte- 
grated, relational database manage- 
ment system, as well as a range of en- 
hanced features and new functions, 


such as morphological functions. The 
software is compatible with all Unix 
workstation and network environ- 
ments. Base price: $20,000. Image 
Data Corp. (Pasadena, CA). 
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Fieldview will Flow 


Intelligent Light, in conjunction with 
United Technologies Research Center 
(East Hartford, CT), is currently devel- 
oping Fieldview, a visualization soft- 
ware package for use on low- and high- 
end workstations equipped with the 
Unix operating system. Highly inter- 
active and mouse-driven, Fieldview 
will let users solve fluid-flow problems 
by visually analyzing huge amounts of 
complex, 3D, fluid dynamics data at 
their workstations. The user will be 
able to control the objects displayed 


0 to 360° in one second. 


Spaceball puts 3-D interactive 
control at your fingertips. With 


Spaceball, you can manipulate 3-D images 


like never before. Up, down. Left, right. 
Rotations, or any combination. Only 
Spaceball provides six degrees of control 
simultaneously to give you continuous, 
uninterrupted movement on your screen. 
It's like reaching into the computer and 
moving the image with your hand. 


Free tool kit gets you up to speed. 


Spaceball comes with a free tool kit that 


can reduce programming time from weeks 


to hours. The kit includes programming 


examples and source code for interactive 


3-D graphics control techniques such as 
animation pathing, automatic inverse 


kinematic calculations, collision detection, 
changes to coordinate systems and more. 


And for a limited time, it's all 
yours for the low price of $1,995! 
(Reg. $2,800.) Return the coupon or call 
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Free tool kit. Lower price. 


Please send more information on Spaceballl. 


NAME 


COMPANY 


STREET 


CITY 


ZIP 


Spatial Systems, Inc., Middlesex Technology Center 


1 508 670-2720 today for information. 
And shift up to Spaceball—the latest inno- 
vation in interactive 3-D graphics control. 


STATE 


PHONE 


Spatial 
P| SYSTEMS 


INCORPORATED 


900 Middlesex Turnpike, Building 8 
Billerica, Massachusetts 01821 (508) 670-2720 


and the sequence of the animation. 
Fieldview, which will be available at 
the end of the year, will run on IBM, 
Silicon Graphics, Sun, HP/Apollo, and 
Stardent workstations. Intelligent 
Light (Fairlawn, NJ). 
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Sun Visualization 


New visualization workstations 
powered by the new VX and MVX vi- 
sualization accelerators have been in- 
troduced by Sun Microsystems. 

The new SparcStation VX worksta- 
tions contain the single-board VX ac- 
celerator, which offers 40 MIPS and 60 
peak, double-precision MFLOPS, twice 
the performance and memory of Sun’s 
TAAC-1 accelerator at a lower price, 
according to the company. A multi-pro- 
cessor MVX board can be added to the 
VX workstations to boost accelerator 
performance to 160 MIPS and 240 
peak MFLOPS. 

The single-board VX supports 1280- 
by-1024-pixel resolution and includes 
a 32-bit processor, program memory, 
and two accelerated frame buffers: a 
16M, 32-bit frame buffer for image dis- 
play, and an 8-bit GX frame buffer for 
display of Sun’s OpenWindows envi- 
ronment. 

Sun will offer two visualization 
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SC-7500 
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"PRODUCTS 


workstations: the SparcStation 330VX 
and the SparcStation 470VX, for 
$55,900 and $86,900, respectively. The 
VX will also be available separately 
for all deskside SparcStations and 
high-end SparcServers as an add-in op- 
tion for $24,000. The MVX can be add- 
ed to a VX workstation for $30,000. 
Sun Microsystems Inc. (Mountain 
View, CA). 
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Tek Visualization 


Tektronix has announced the 
XD88/700 server, a RISC-based multi- 
processing server for visualization ap- 
plications. According to the company, 
the XD88/700 can operate as a file or a 
compute server in heterogeneous envi- 
ronments that include workstations, X 
stations, and diskless nodes. 

The XD88/700 is available in two 
versions. The XD88/720 features a 
dual-processor, 25MHz, 67-MIPS Mo- 
torola 88100 CPU and includes 16M of 
memory; a high-speed SCSI interface; 
a LAN connection; a 1g, 5%-inch disk; 
and a 525M streaming tape. The quad- 
processor XD88/740 delivers 120 
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MIPS, expands memory to 64M, and 
adds a second lg disk. Price: 
XD88/720, $69,000; XD88/740, 
$114,000. Tektronix (Wilsonville, OR). 
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Unix-Based CAD 


Matra Datavision has introduced Eu- 
clid-IS, a CAD/CAM/CAE system that 
runs on RISC-based DECstation work- 
stations under Unix. Euclid-IS uses 
solid modeling technology and an ob- 
ject-oriented database to integrate and 
manage design, analysis, documenta- 
tion, and manufacturing activities. 
VMS-based versions of Euclid-IS are 
also available for Digital’s entire range 
of VAX computers. Matra Datavision 
Inc. (Tewksbury, MA). 
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°386-Based CAD/CAM 


Rand Technologies has introduced Ci- 
matron 90 for the Personal Computer, 
an integrated CAD/CAM system spe- 
cifically designed for ’386-based PCs. 
Cimatron 90 for the Personal Comput- 
er is designed for 3D wireframe design, 
complex surfacing, and three-axis nu- 
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merical control machining. The pro- 
gram provides data translators for 
sending and receiving CAD files in 
various formats, including IGES, 
VDA, and DXF. Cimatron 90 for the 
Personal Computer requires an 80386- 
based PC with 4M of RAM, an Intel 
80387 math coprocessor, a VGA con- 
troller, and PC-DOS or MS-DOS Ver- 
sion 3.1 or higher. The software sup- 
ports HP-GL and Calcomp 906/907- 
compatible plotters. Price: starts at 
$10,000. Rand Technologies Inc. (Mis- 
sissauga, Ontario). 
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CAD File Translator 


Autosight has introduced DXF Han- 
dler II, a PC software tool that moves 
DXF files between CAD systems. The 
Autosight DXF Handler II allows for 
the import and export of Autocad DXF 
files to and from most CAD systems, 
without losing details in the transla- 
tion. The program also performs trans- 
lation and movement of DXF files be- 
tween different versions of Autocad 
and works with Autosight graphics 
products to view, analyze, manage, 
and convert graphical files. DXF Han- 
dler II runs on IBM PC, XT, AT, PS/2, 
and compatible machines and requires 
512K of RAM and MS-DOS 2.0 or 


higher. Price: $195. Autosight Inc. 
(Melbourne, FL). 
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Mac Parametrics 


Vision Software has announced 
vPower, a parametric design program 
for use with Versacad Macintosh edi- 
tion. The program allows full paramet- 
ric programming of Versacad drawings 
to allow users to describe motion and 
rotation of objects. In addition, vPower 
serves as a “what-if” tool for CAD— 
allowing the user to see how the design 
works. The program has a built-in 
spreadsheet and a formula editor. The 
program runs on a Macintosh SE30, II, 
IIx, Ilcx, or [Ici and requires a floppy 
disk drive, a hard drive, 1M of RAM, 
and a large-screen monitor. Price: 
$799. Vision Software (Troy, NY). 
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Consumer CAD 


Cadkey has introduced Cadkey Light, 
a low-end CAD system. A consumer 
version of the company’s professional 
Cadkey 3 system, Cadkey Light offers 
multiple viewports, pop-up menus, 
true 3D design using x, y, z coordinate 
data, an unlimited number of views, 
and the ability to change one view and 


automatically update all others. The 
2D drafting and 3D design system 
runs on IBM XT, AT, or compatible 
machines with 640K of RAM, a hard 
disk, and a graphics card. The software 
package includes Cadkey Tutor, a 
training module. Price: $395. Cadkey 
Inc. (Manchester, CT). 
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Matrox Imaging 


Matrox has announced two new graph- 
ics boards and a color digitizer. The 
first board, the EG3-1280, combines a 
1280-by-1024 noninterlaced resolu- 
tion, a 24-bit-per-pixel frame buffer, 
and a 16-bit Z buffer to deliver 130,000 
transformed 3D vectors per second and 
20,000 Gouraud-shaded polygons per 
second in true color. The board oper- 
ates under Unix System V Release 3 
and offers X Windows compatibility, a 
high-level command interface, and 
VGA pass-through capabilities. 

The second board is the premier 
model of the M-Win Series of graphics 
boards. Designed for ’286- and ’386- 
based PC/ATs and compatible with 
"486 EISA-based computers, the M- 
Win 1280 offers off-screen memory 


One source for all your graphics system peripherals... 
for all graphics systems 


From Color Scanners, with GPIB or SCSI, to Video Processors, to 
Software, to Network Servers, to brilliant hard copy Shinko Color Ther- 
mal Printers available with SCSI,...Mitsubishi International is the only 
name you need to know. 

One source for all your graphics system peripherals. We serve a 
range of systems which include Macintosh, Sun Microsystems, HP/ 
Apollo, DEC, Silicon Graphics and others which are PC based. Our full 
family of quality peripherals enhance applications from CAD/CAE, to 
Imaging, to Pre-Press and Publishing, to Process Control, Presenta- 
tion Graphics and beyond. 

For more information call or write: 

MITSUBISHI INTERNATIONAL CORPORATION 

Information Systems & Services Division, Computer Graphics Dept. 
East Coast Office: 701 Westchester Avenue, White Plains, NY 10604 
(914) 997-4999 e FAX (914) 997-4976 


West Coast Office: 3255-2 Scott Boulevard, Santa Clara, CA 95054 
(408) 980-1100 © FAX (408) 980-8891 


“Complete Graphic Peripherals Integration” 
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BitBITs, up to a 1280-by-1024 nonin- 
terlaced display, and Matrox-devel- 
oped Windows drivers. The board dis- 
plays up to 256 colors from 16.7 mil- 
lion and contains a 2K-by-1K frame 
buffer, which provides on-board stor- 
age for fonts, icons, and cursor bit- 
maps. Price: $2495. 

The color digitizer, called the Image- 
CLD, is designed for Matrox’s PC/AT- 
compatible Image Series of boards. The 
Image-CLD accepts standard color in- 
put signals, includes programmable 
image enhancement controls, and con- 
verts RGB to HSI in real time. Price: 
$1995. Matrox (Dorval, Quebec). 
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Mac Video Adapter 
Videologic’s DVA-4000/Macintosh dig- 


ital video adapter for Macintosh II sys- 
tems consists of a custom-designed 
base adapter and a digital feature 
adapter that provide users with inter- 
active control of windowed, motion vid- 
eo in the desktop environment. The 
product occupies a single slot on the 
NuBus, has a proprietary chip set of 
five custom ASIC chips, a custom video 
co-processor, and an open architecture 
media bus. The product comes with a 
dedicated 8-bit Videologic graphics 
card and Multimedia Interactive Con- 
trol System II software. Price: $2995. 
Videologic Inc. (Cambridge, MA). 
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Elsa’s Loop-Through 


Elsa America Inc. has introduced two 
new graphics controllers that feature 
digital VGA loop-through technology. 
Both the Elsa XHR Alpha and the 
Elsa XHR Spectra are capable (with 
the loop-through capability) of taking 
a signal from the feature connector of 
an existing VGA card and switching it 
to a high-resolution mode on the same 
monitor—without time-consuming re- 
draws. The XHR Alpha and XHR 


Spectra offer resolutions of 1024-by- 
768 pixels and 1280-by-1024 pixels, re- 
spectively. Price: $1765 (Alpha); $2450 
(Spectra). Elsa America Inc. (South 
San Francisco, CA). 
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Video Display Controller 


RGB Spectrum has introduced the 
RGB/View 550, a single, VME-based 
video input processor (with an optional 
video tuner) that integrates true-color 
and live-motion video with computer- 
generated text and graphics on a work- 
station monitor. Users can digitize 
real-time NTSC or PAL video signals 
and store them in a 24-bit video frame 
buffer (directly accessible by the work- 
station CPU over the VME bus) for 
display as a window on the screen. The 
window may be manipulated and over- 
laid with graphics. The RGB/View 550 
is available in 9U VME format for 
workstations with 9U VME expansion 
slots. Stand-alone models are available 
for HP/Apollo, DEC, IBM, and Tek- 
tronix systems. RGB Spectrum (Berke- 
ley, CA). 
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Sparc Video Window 
RasterOps has introduced what it calls 
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There is no sharper, clearer way of reproducing color video images and graphics than RGB. The trouble is, most RGB outputs 
to video recorders end up being squeezed into an NTSC frame. The result is the predictable loss of image quality, color smearing, and 
overall image degradation. With the TEAC VA-500 RGB Processor, the integrity of the original image is assured. 
NTSC VS RGB And with sequential RGB recording, you'll see pure, 
® stable color. No vibrations. No tearing. No bleeding 
AN EYE OPENING COMPARISON e of colors. In addition, you ll see sharper, more highly 
defined images with a true color standard based upon chrominance (color) resolution rather than luminence (B/W) resolution. 
Proper image processing of computer graphics requires a wider bandwidth for detailed color reproduction. The TEAC VA-500 
RGB Processor, coupled with a TEAC laser videodisc recorder or any VCR, allows you to more than double color bandwidth. 
So if youre looking for the ultimate in color video imaging, look into the TEAC T E AC 


Recordable Videodisc System. You'll see recordable laservideo in a whole new light. 
COPYRIGHT 1990. TEAC AMERICA, INC. 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640. TELEPHONE: (213) 726-0303 EXT. 675 Recordable Videodisc Division 
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SIGNATURE DATE 3. WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 


(PLEASE CHECK ONE BOX ONLY) 
1. PRIMARY BUSINESS ROOA A. (] Corporate Management F. (_) Data Processing Staff 
tegen oe eorex THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS B. () Design/Engineering Management G. [1] Creative/Graphic Design 
02 C.Computer Service including Graphic Design, Time Sharing, - = Soka Darncoone os 2 tc 
Data Processing, Software, and Consulting : . 
04 Computers and Peripherals Manufacturing E. (_] Design/Engineering Staff J. ([] Other (please specify) 
06 CiAutomotive, Aerospace, Machinery, Industrial. Equipment, Process & Other 4. WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
Manufacturing Industries (PLEASE CHECK ALL THAT APPLY) 
08 (Architecture, Engineering, Construction, including Space Planning 03 (] Mechanical CAD/CAM/CAE/CIM 31 (] Videotex/Interactive Video 
10 OFinancial including Banking, Reali Estate, Insurance and Brokerage 07 (1) Electronic CAD/CAE 35 (] Graphic Arts/Advertising 
12 Distribution including Wholesale, Retail, Restaurant, and Food Chains 11 () Architectural CAD 39 ([] Electronic Publishing/Pre-Press 
14 OTransportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 15 (] Mapping 43 [|] Image Processing 
Trucking, and Air Freight 19 [|] Medical & Scientific 47 (_] Technical Documentation 
16 Utilities, Pipelines, Communications and Common Carriers 23 (_] Business & Presentation Graphics 51 () Training/Simulation 
18 (Personal and Business Services including Medical, Legal and Accounting 27 () Video/Film/Animation 59 [(] Other (please specify) 
20 (Business Services including Printing, Publishing, Advertising and 
Television/Motion Picture Production and Design Studios 
22 (Scientific and Educational Research Organizations including Geological, Marine, . Pg babe dita A PURCHASING INFLUENCE? 
Cartography, Astronomy, and Biology 04 [] Software 36 (] Monitors 
a Ci Government-Military, Federal, State or Local 08 [] Printers and/or plotters 40 C] Image Processing Equipment 
CO Non-Manufacturing Industries including Exploration, Mining, Drilling, 12 [] Personal Computers 44 (_] Video Equipment 
a Agriculture, Forestry and Fishing 16 [] Workstations 48 [] Networking Systems/Modems 
re 0 Educational Institutions 20 (_) Minicomputers 52 (] Storage Devices 
COther (please specify) ———________ 24 [] Mainframes 56 [-] Presentation Systems (including Film 
2. ARE YOU PERSONALLY INVOLVED IN THE SPECIFYING, PURCHASE, OR 28 [) Boards Records, Screen Displays) 
AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 32 (1) Input Devices (including Scanner 60 [_] Supplies & Accessories 
A.C*OYES B.CINO Data Tablets, Digitizers) 68 ([] None of the Above 
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the first high-resolution, 24-bit, live 
video-in-a-window capability for the 
Sun SparcStation line of workstations. 
The PIP (Picture-in-Picture) Video Op- 
tion is a card installed directly on to 
the Sparc Card TC, RasterOps’ recent- 
ly released, 24-bit, color SBus display 
card. According to the company, the 
two products provide users with the 
ability to work with more than 16.8 
million colors simultaneously, to pro- 
duce photographic-quality images as 


well as to import and capture live vid- 
eo images. The PIP option supports 
NTSC and PAL inputs in composite, S- 
Video, and RGB/Sync formats. Price: 
$4995 (Spare Card TC); $1995 (PIP op- 
tion). RasterOps (Santa Clara, CA). 
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Graphics Controllers 


Vermont Microsystems (VMI) has in- 
troduced the X/Series 16 and X/Series 
256 graphics controllers. The single- 
slot, AT-bus (ISA bus) boards feature 
1280-by-1024-pixel resolution and can 
be upgraded to real-time 3D worksta- 
tion performance with the addition of 
snap-on modules, such as the 3D Float- 
ing Point Math module and the Z-Buff- 
er module. Along with the controllers, 
VMI is shipping Automate/Pro accel- 
eration and productivity software for 
Autocad and a list of industry-stan- 
dard CAD drivers. Price: $2995 (X/Ser- 
ies 16); $3995 (X/Series 256). Vermont 
Microsystems (Winooski, VT). 
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Multimedia Audiographics 


Antex Electronics has introduced the 
AV-16, an audiographics add-in board 
for IBM PCs and compatibles that in- 
tegrates high-fidelity digital stereo au- 
dio output, extended VGA graphics, 
and NTSC-compatible video output on 
a single card. The product’s video con- 
troller features a 16-bit data path with 
a high-speed memory interface, with 
support for IBM VGA, EGA, CGA, and 
Hercules graphics standards, and 1M 
of on-board, display buffer RAM. The 
digital audio controller uses a Texas 
Instruments digital signal processing 
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chip and includes mono- or two-chan- 
nel playback at selectable sampling 
rates. The card fits into the expansion 
slot of any IBM AT, PS/2, Model 30, or 
’286/386-compatible computer. Price: 
$895. Antex Electronics Corp. (Garde- 
na, CA). 
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DOS and Unix in One 


Mars Microsystems, in connection 
with Tatung Company, has introduced 
the Mariner 41, a workstation that 
Mars claims can combine Sparc and 
PC technology in one machine so that 
users can run both Unix and DOS ap- 
plications on the same platform with 
full functionality. The Mariner 4i ac- 
complishes this dual capability by let- 
ting users plug in an optional DOS 
module with a 386 processor, cache, 
VGA display, and memory —indepen- 
dent of the base Sparc/Unix system. 
According to the company, this low- 
cost PC compatibility enables high-end 
PC users to upgrade to a higher-perfor- 
mance Sparc workstation while pre- 
serving their investment in PC appli- 
cations and peripherals. Price: ranging 
from $5995 to $10,995. Mars Microsys- 
tems (Mars, PA). 
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VGA Color Portable 


Sharp’s new Multi-Color 386 portable 
computer provides 640-by-480 VGA 
color resolution on a 14-inch display. 
Powered by a 20MHz 80386 processor, 
the unit comes with a 40M or an 80M 
hard drive. Both versions contain one 
3’/-inch, 1.44M floppy disk drive. The 
2M of standard RAM is expandable to 
8M on the motherboard. The unit in- 
cludes CRT ports for VGA or analog 
multi-synec monitors, a mouse port, an 
external keyboard port, an interface to 
an external 5'%-inch floppy drive, and 
two 16-bit expansion slots. Price: 
$9395 (40M); $9995 (80M). Sharp Elec- 
tronics Corp. (Mahwah, NJ). 
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Compaq PCs 
Compaq Computer Corp. has an- 
nounced two new PCs: the Deskpro 
486/33L and the Deskpro 386/33L. 
The 486/33L features a second-level 
cache controller and 128K of external 
and 8K of internal cache memory. An 
integrated floating-point unit performs 


Real Time 


Video 
On 
Workstation 


Displays 


RGB/ View 


The RGB/View™ video display controller 
integrates real-time video with 
computer generated text and 

graphics on high resolution displays. 


The RGB/ View accepts composite video 
(NTSC or PAL) or RGB component signals 
from a camera, tape recorder or 
video disc. Full motion video is 
displayed as a window on the 
workstation screen. 


« Supports all displays from 768 x 1024 
to 1280 x 1024 pixels 


«Frame buffer independent 


¢ Output to the computer monitor 
or to a high resolution projector 


«No processing burden on 
the computer 


° 100% software compatible 

«Full 24-bit color; highest quality 
video image 

* Text and graphics overlays on 
the video using a chroma keyer 


¢ Standalone and board level 
models available 


«Made in the USA 


SPECTRUM 
2550 Ninth Street Berkeley, CA 94710 
TEL: (415) 848-0180 FAX: (415) 848-0971 
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compute-intensive math applications; 
a socket for an optional 33MHz Weitek 
4167 coprocessor is provided. 

Designed around Intel’s 33MHz ’486 
microprocessor, the 486/33L is avail- 
able in three models, each of which 
comes with 4M of RAM: Model 650 has 
a 650M fixed disk; Model 320, a 320M 
fixed disk; and Model 120, a 120M 
fixed disk. Prices are $19,499, $16,499, 
and $13,999, respectively. 

The 386/33L includes 64K of high- 
speed cache and sockets for Intel’s 387 
and Weitek’s 3167 coprocessors. The 
386/33L features Intel’s 33MHz ’386 
microprocessor and is also available in 
three models, each of which comes 
with 4M of RAM: Model 650 has a 
650M fixed disk; Model 320, a 320M 
fixed disk; and Model 120, a 120M 
fixed disk. Prices are $15,499, $12,499, 
and $9999, respectively. Compaq Com- 
puter Corp. (Houston). 
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°386SX-Based PC 


Falco has developed the 16MHz Falco 
Infinity Desktop, which it claims is the 
smallest ’8386SX-based personal com- 
puter available. With only a 13.6-by- 
10-by-2.75-inch footprint, the unit in- 
cludes the disk controllers, VGA level 
graphics, and memory expansion on 
the motherboard. Users can choose be- 
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AutoCAD 9.0 
80486 System 


DTI 80486 25MHz Computer 
Up to 64 Megs RAM 

1.2 Meg 5.25" Drive 

1.44 Meg 3.5" Drive 

80 Meg Hard Drive 

8K Internal Cache 

16 Bit VGA with 512K 


ST506, SCSI & Super VGA 
VGA Color Monitor 

101 Key Keyboard 

Passive Backplane Architecture 
PS/2 Mouse Port 
MS DOS 3.3 or 4.01 


1-800-443-2667 


/AT, PS/2 & IBM are trademark of the IBMCorp. 80486 is_a trademark of Inte! Corp. 
MS nes ” desk Inc. 


is a tradmark of Microsoft. AutoCAD is a trademark of Auto 
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PRODUCTS 


tween four models: diskless, floppy 
disk, floppy with a 40M hard disk, and 
floppy with a 100M hard disk. Option- 
al monochrome or color VGA monitors 
are also available. Price: $1170 (disk- 
less); $1555 (floppy disk); $2315 (40M); 
$2765 (100M). Falco Data Products 
Inc. (Sunnyvale, CA). 
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Supercard Authoring 


Silicon Beach Software has begun 
shipping Version 1.5 of Supercard, its 
multimedia authoring software. New 
features include a built-in debugging 
system for tracing Supertalk scripts; 
on-line help for Supertalk, project de- 
sign, and general troubleshooting; hi- 
erarchical and pop-up menus; list 
fields; color text; expanded animation 
capabilities; Supertalk extensions; and 
a revised, user-configurable Runtime 
Editor. Price: $299 (Version 1.5 will be 
mailed free to all registered users of 
Version 1.0). Silicon Beach Software 
(San Diego). 
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Memory LCD Panel 


Visualon’s PC 9800 Memory LCD Pan- 
el is a complete, portable, liquid crys- 
tal presentation system that connects 
to the monitor plug of most PCs. Users 
can create presentations for display 
via an overhead projector. The system 
includes a built-in, 2-inch disk drive 
that lets users capture and store im- 
ages from the computer screen on to a 
2-inch diskette. Presentations can be 
duplicated for distribution and dis- 
played without the computer. Each 
diskette has 1M of memory capacity 
and can capture up to 100 images. Vi- 
sualon Inc. (Cleveland). 
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Disney Animation 


Walt Disney Computer Software has 
released The Animation Studio, a full- 
featured animation and paint program 
utilizing cel animation techniques that 
allow users to see three cels behind the 
one they are working on. In addition, 
users can custom-order cels and con- 
trol their timing. The program’s ink- 
and-paint system supports overscan 
high resolution and colorization. Spe- 
cial features include fill-to-color, fill- 
on-color, dithering, and animation su- 
perimposition capabilities. Music and 
sound effects can also be incorporated 
in the animation through Sonic and 
SMUS score formats and .INSTR 
sound effects. The package includes 
sample Disney animations and sound 
effects. Walt Disney Computer Soft- 
ware Inc. (Burbank, CA). 
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Network Monitoring 


Silicon Graphics has introduced 
NetVisualyzer Data Station software 
to monitor network traffic and configu- 
ration, statistical summary, and pack- 
et-level diagnostics from remote sites. 
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Communications between NetVisual- 
yzer Data Stations and centrally locat- 
ed NetVisualyzer Display Stations 
take place over the Internet Protocol 
through local area network media or 
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any wide-area network links. NetVi- 
sualyzer supports all Ethernet-based 
networks and includes decoding of a 
wide range of protocols. The minimum 
system configuration for the Data Sta- 
tion includes an Iris 4D/25S server, a 
200M disk, Ethernet transceiver and 
cable, and software. The minimum 
Display Station configuration includes 
an Iris 4D/25 workstation, a 200M 
disk, a tape drive, Ethernet transceiv- 
er and cable, and software. Price: 
$4000 (Data Station); $8000 (Display 
Station). Silicon Graphics Computer 
Systems (Mountain View, CA). 
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Object Orientation 


ObjectGraphics, by the Whitewater 
Group, represents an addition to the 
company’s development tools for Win- 
dows 3.0. It is an object-oriented 
graphics library that extends the com- 
pany’s Actor 3.0 development system 
to create platform-independent sup- 
port for 2D graphics. The product fea- 
tures access to rendering tools and con- 
trol over drawing attributes, as well as 
a completely portable application code. 
ObjectGraphics runs on any IBM 
PC/XT, AT, PS/2, 80386, or compatible 
and requires Actor 3.0, 1M of memory, 
a hard disk, a graphics card, a mouse 
or pointing device, and Microsoft Win- 
dows 3.0. Price: $395. The Whitewater 
Group (Evanston, IL). 
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More Windows 3.0 Support 


The following companies have intro- 
duced products compatible with Win- 
dows 3.0, the new graphical environ- 
ment from Microsoft Corp. (Redmond, 
WA). The products include Design/ 
OA and Metadesign diagramming 
tools from Meta Software (Cambridge, 
MA), the Videowindows digital video 
board from New Media Graphics Corp. 
(Billerica, MA), Model XY600RW 
rewritable optical drive subsys- 
tems from Xyxis Corp. (Eden Prairie, 
MN), the Scorpion Dual VGA Frame 
Grabber product line from Univision 
Technologies Inc. (Burlington, MA), 
the complete line of Super Digitizer 
tablets from Wacom Inc. (Paramus, 
NJ), the SecanMan Model 256 hand- 
held scanner (with Ansel image-edit- 
ing software) from Logitech (Fremont, 
CA), and Roykore Inc.’s (San Francis- 
co) ABC Flowcharter software for 
the creation, editing, and printing of 
flow diagrams and charts. 

FOR INFO ON MICROSOFT, CIRCLE 179; META SOFT- 
WARE, CIRCLE 180; NEW MEDIA GRAPHICS, CIRCLE 
181; XYXIS, CIRCLE 182; UNIVISION, CIRCLE 183; WA- 
COM, CIRCLE 184; LOGITECH, CIRCLE 185; ROY- 
KORE, CIRCLE 186. 
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Atlas Mapmaker Version 4.5 from 
Strategic Mapping Inc. (San Jose, CA) 
now features built-in ZIP code analy- 
sis, multiple layers, a Mapmaker com- 
mand language, high-resolution base 
map support, file transfer from MS- 
DOS, and additional map projections. 
Dataviz Inc. (Trumbull, CT) has in- 
troduced Version 4.5 of Maclink Plus 
software for bi-directional file ex- 
change between the Macintosh and 


& 


PC. Version 4.5 includes support for 
six additional graphics formats, en- 
hanced word-processing translators, 
and full user control from the PC side. 
Frame Technology Corp. (San Jose, 
CA) has announced that its Frame- 
maker workstation publishing soft- 
ware will support the Open Look 
graphical user interface on Sun Micro- 
systems’ SparcStation workstations, 
under Sun’s network-extensible win- 
dow system (News). 
FOR INFO ON STRATEGIC MAPPING, CIRCLE 187; DA- 
TAVIZ, CIRCLE 188; FRAME, CIRCLE 189. 


Three Key 


Imaging Functions, 
on One Board 


High Resolution True Color 
and gray-scale video display adapter 
(non-interlace, flicker free) 


oo ALICE Image Compression 

for fast image compression/ 
decompression and JPEG/ANSI 
compatible 


High Speed Video Mixer 

for single monitor display of DOS text/ 
graphics and true color/gray-scale video 
images simultaneously on one screen 


One MADDIE board combines three 
previously separate imaging functions! 


Display-only imaging terminals can now 
decompress, display, enhance, and mix color 
images with DOS text/graphics. MADDIE 
displays bright, crisp video images in true 
(32,768 simultaneous) full color. MADDIE 
also incorporates the popular ALICE Image 
Compression with JPEG/ANSI compatibility. 
For special imaging applications, such as real 
estate, access control or law enforcement, 
MADDIE is the one board solution. 


Give your display-only terminals new 
capabilities with MADDIE. Call our image 
compression experts today. 


(fra Comme ne 


11722-D Sorrento Valley Road, San Diego, CA 92121 
Telephone: (619) 452-0903 « Facsimile: (619) 792-0075 
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Duy our workstation: 


compatible color printer and 


get this IBM-compatible 
color printer free. 


Introducing the new Phaser PX Color Printer from Tektronix. 
It’s the first color printer you can hook up to workstations, 
IBMs and Macs. At the same time. And for a mere $7995, you'll 
get all the features you could possibly want. Like PostScript- 
language compatibility. Brilliant thermal-wax color at 300 dpi. 
And certified PANTONE®* Color. No other printer offers so 
much for so little. 

Call 1-800-835-6100, Dept. 11T to find out more about the 
new Tektronix Phaser PX—the color printer anyone can use. 


The New TektronixPhaserPX’ 


*Pantone, Inc.’s check-standard trademark for color reproduction and color reproduction materials. Phaser is 
a trademark of Tektronix, Inc. Copyright © 1990 Tektronix, Inc. All rights reserved. 


CIRCLE 97 ON INFORMATION CARD 


Digital Color Guide 

Agfa Compugraphic (Wilmington, 
MA) is offering free of charge An Intro- 
duction to Digital Color Prepress which 
offers an objective look at the ways in 
which desktop-based Postscript color 
prepress systems are used to create 
documents. The book discusses how 
the prepress process evolved trapping, 
screen angles, page layouts, descrip- 
tions of image manipulation, special 
effects, monitor calibration, color 
proofing, and the image-setting pro- 
cess. 32 pages. 
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Drupa ’90 Video 


3M (St. Paul, MN) announces a video 
of Drupa ’90, the 10th International 
Printing and Trade Fair, held in West 
Germany April 27—May 10 1990. A 
total of 430,000 visitors and 1724 ex- 
hibits made Drupa the largest printing 
exposition ever held. This 30-minute 
video captures the latest equipment 
from Hell, Linotronic, Ferag, Heidel- 
berg, and other manufacturers. The 
video also covers the move to desktop 
color and the introduction of direct dig- 
ital color proofing. 
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PC Software Catalog 


Sector Systems Company Inc. (Marble- 
head, MA) announces the availability 
of its (90-2) Engineering PC Software 
Catalog. This catalog features engi- 
neering programs for electronic sche- 
matic drawing, plane frame analysis, 
semiconductor data, laser printer 
fonts, printed circuit board design, and 
more. Also features Autocad electron- 
ic, architectural, and hardware sym- 
bols. Available for a copying fee of $4 
per disk. 
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PHIGS Guide 


Written for graphics programmers, 
Using PHIGS with Figaro+ explains 
how to develop 2D and 3D graphics ap- 
plications on the PHIGS standard. The 
book also includes data definition, out- 
put primitives and attributes, bundled 
attributes, data display and dynamic 
operations, name sets and filters, 
structure editing, modeling transfor- 
mations, 2D viewing, and 3D viewing. 
Template Graphics Software Inc. (San 
Diego), 700 pages, $59.95. 
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October 


22-26 Systec ’90 spon- 
sored by Messe Muchen In- 
ternational; held in Munich, 
Germany. Contact: Mr. 
Ernst Kick, Systec Project 
Manager, Messe Munchen 
International, Ausstellungs- 
gesellschaft, mbH, Messege- 
lande, Postfach 12 10 09, 
Germany; tel: 089-51-07-0. 


23-26 Visualization ’90 
sponsored by the IEEE 
Computer Society Technical 
Committee on Computer 
Graphics, in cooperation with 
ACM/SIGGRAPH; held in 
San Francisco. Contact: M. 
Danchak, the Hartford 
Graduate Center, 275 Wind- 
sor Street, Hartford, CT 
06120; 203/548-2451. 


29-Nov. 4 Electronic Im- 
aging East 90 sponsored by 
BIS CAP International and 
Miller Freeman Communi- 
cations; held in Boston. Con- 
tact: BIS CAP, POB 68, 
Newtonville, MA 02160 
(617/893-9130) or Miller 


Professional 
Design 
Engineers 
and 
Graphic 
Artists 


WRITE OR CALL 
TODAY: 


FREE CATALOG 


of Computer Graphics Work Stations 
1-800-447-225/ 


THIS COMPLETE LINE of System Furniture is 
designed for CAD/CAM users. Ergonomic design for 
operator comfort, solid durable construction for lasting 
professional use. Accommodates major brands of 
computer and electronic equipment. 


THE WINSTED CORPORATION 
10901 Hampshire Avenue So. « Minneapolis, MN 55438 
FAX: 612-944-1546 


Preferred by Professionals Worldwide 


EVENTS 


Freeman Comm., 1050 Com- 
monwealth Avenue, Boston, 
MA 02215-1135 (617/232- 
3976 or 800/223-7126). 


November 


5-7 GIS/LIS ’90 sponsored 
by the American Congress 
on Surveying and Mapping, 
American Society for Photo- 
grammetry and Remote 
Sensing, AM/FM Interna- 
tional, Association of Amer- 
ican Geographers, & Urban 
and Regional Information 
Systems Association; held in 
Anaheim, CA. Contact: GIS/ 
LIS ’90, 5410 Grosvenor 
Lane, Bethesda, MD 20814- 
2122; 301/493-0200. 


6-8 Computer Graphics 
"90 sponsored by Blenheim 
Online; held in London. Con- 
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tact: Ms. Julie Smith, Blen- 
heim Online Ltd., Blenheim 
House, Ash Hill Drive, Pin- 
ner, Middlesex HA5 2AE, 
England; tel: 081-868-4466. 


12-45 Autofact 90 spon- 
sored by the Society of Man- 
ufacturing Engineers; held 
in Detroit. Contact: SME 
Public Relations Dept., One 
SME Drive, POB 930, Dear- 
born, MI 48121-0930; 
313/271-1500. 


12-16 Comdex/Fall ’90 
sponsored by The Interface 
Group; held in Las Vegas. 
Contact: Mr. David Kaminer, 
The Interface Group, 300 
First Avenue, Needham, MA 
02194; 617/449-6600. 


28-30 “Global Advanced 


Manufacturing Solutions” 
sponsored by the National 
Computer Graphics Associa- 


1-800-267-2626 


Conformance 


Choose the standard 
PRIOR GKS 


Reduce your graphics development costs 
with a complete graphics toolkit. 
PRIOR GKS includes world coordinate space, 
graphics segments, 20+ drawing primitives, 
X window support, metafile support 
and hard copy output. 


tion; held in Paris. Contact: 
Ms. Sharon Sutton, NCGA, 
2722 Merrilee Drive, Suite 
200, Fairfax, VA 22031; 
703/698-9600. 


December 


4-6 1990 AEC Expo East 
sponsored by Expoconsul In- 
ternational Inc.; held in 
New York City. Contact: 
Ms. Susan Werlinich, Press 
Officer, Expoconsul Interna- 
tional Inc., 3 Independence 
Way, Princeton, NJ 08540; 
609/987-9400. 


10-14 San Diego Work- 
shop on Volume Visualiza- 
tion sponsored by ACM/SIG- 
GRAPH, in cooperation 
with the IEEE Computer 
Society Technical Commit- 
tee on Computer Graphics, 
San Diego Supercomputer 
Center, & the Molecular 
Graphics Society; held in 
San Diego. Contact: Super- 
computer Center, POB 
85608, San Diego, CA 
92138-5608; 619/534-5000. 


DATA SCIENCES 
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THE CHALLENGER: 
TK II (500 lines RGB) 


This is the first single chip 


camera to address the 512 X 
512 imaging resolution. 


VKC360 w Autofocus Lens, 
Power supply and System 
Interface Cord. 


$1690.00 
Closed Circuit Products 


(800) 999-3130 /OEM Pricing 
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V-LAN 


THE GRAPHICS & ANIMATION CHOICE 


The industry standard for 
frame accurate transport 
control with today’s 
MACs, PCs and workstations. 


@ Interfaces with any computer 
having an RS-232 port. 

@ Supports all major VTRs. 

®@ Compatible with all major 
graphics/animation software. 

® Completely external to computer; 
does not occupy a card slot. 

® Controls 31 different devices. 

@ Single co-ax cable connection. 


Wideomedia” 


merging computer and video technologies 


211 Weddell Drive, Sunnyvale, CA 94089 
TEL: 408.745.1700 FAX: 408.745.6721 
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COLOR, GRAY SCALE & BINARY 
IMAGE COMPRESSION 


OPTIPAC is an extremely flexible 
image compression system providing 
both lossless and controlled quality 
modes. It is currently implemented as an 
add-in card for PC/AT compatibles and 
also as a software only version for DOS. 


STANDARDS: JPEG (ANSI X3L2.8) for 
color & gray scale images and CCITT 
Group 3 and 4 binary images. 


SPEED: the new OPTIPAC-ISA-Model B 
can compress/decompress full screen 
images in less than a second. 


1-800-562-8934 
Fax: (916) 756-1309 


‘Optivision. Inc. 
Davis, CA 
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Featuring 
products, 
employment opportunities 
services, systems 
& software. 


PC-MANJU87 


PC-MANJU87 software is an automatic Fractal 
Designer who offers new insights into natural 
world and its unexplored dimension. True con- 
nection with chaos theory within 25 billions 
beautiful Fractals at your disposal. Dazzling 
kaleidoscope effects. Persuasive Fractal will be 
used more and more in all kinds of presenta- 
tions inside Desktop Publishing, Desktop Video, 
Image Processing as well as to create magnifi- 
cent Posters, T-Shirts, Calendars and even to 
manufacture new Carpet, Tissue or Wall-paper. 
An amazing destiny for operators & artists. For 
IBM PC/PS under PC/MS-DOS EGA-VGA. Only 
$69. MANJU87 includes PCXslide. Mouse- 
based operation. 


Advise if 5.25” or 3.5” & send Money order or 
Cert.Check to: 


DATALISION Inc. (Software Publisher) 
9 East 45th Street New York, NY 10017 
Tel (212) 308-6888 FAX (201) 992-0302 
AMEX accepted. 
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ANIMATOR/ 
GRAPHIC ARTIST 


Ball State University has an opening for an 
individual to create and produce animations 
and computer generated still graphics. BS 
degree or equivalent in computer, visual 
design, communications or related field plus 
1-3 years computer animation experience 
required. Must have the ability to translate 
ideas into design concepts that utilize good 
video production techniques. Familiarity with 
Cubicomp 30 2-D paint and Vertigo 3-D 
modeling and motion preferred. Review of 
applications to begin immediately and con- 
tinue until position is filled. Send letter of 
application, resume and copy of college tran- 
scripts to: 

Human Resources Department 

BALL STATE UNIVERSITY 

Muncie, IN 47306 


An Equal Opportunity/Affirmative Action Employer 
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“AD-TECH 
Specialized furniture 
for the 


CAD/CAM user. 
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Announcing 


tes 


, CEA 


HiRes QFX brings the exciting world 
of image processing, image editing and special effects 
to high-resolution images. This means that HiRes 
QFX can process images much larger than normally 
can be displayed on your graphics screen. HiRes QFX 
can handle any size image up to 8K horizontal by 8K 
vertical for most functions. HiRes QFX contains all 
the features of the original QFX package, improves on 
some, and adds an exciting new one called the asso. 


HiRes QFX works with the Truevision TARGA 16, 24, 
32 or ATVista graphics adapters and can process all 
Truevision TGA compatible images in 8, 16, 24, or 32 
bit formats. Call or write for more information. 


Ron Scott, Inc., 1000 Jackson Blvd 
‘Houston, TX 77006 (713) 529-5868 
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Need to View or Use 
AutoCAD Drawings? 


We Have A Solution. 


(DRAWING Librarian 


AutoCAD/DXF /Slide/HPGL Display, Print and Translation 


You don’t need AutoCAD to 


$ Z ce O ° O View DWG or make DXF files. 


<F1i0> File Zoom Display AutoCAD Output Viewporte Utility 
; R *, ; @.SUD; «DXF; ».PLT READY 


Drawing Display and Translation. 

301 W. Holly Bellingham, WA 98225 

Phone 206 676 0999 FAX 206 671 1131 
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Copyright Confusion 


Negotiation is the key to establishing 
Q well-defined copyright standard 


By Sam J. Merrell 


onfusion about copyrights 

in the creative arena is 

perpetual. The relatively 
recent capability of reusing 
artwork once it has been distribut- 
ed in digital form adds a new twist 
by increasing the accessibility to 
creators’ work. 

According to the Copyright Act 
of 1978, images belong to their au- 
thor-creators in the absence of 
written agreements to the con- 
trary. Creators license the use of 
their intellectual property in re- 
turn for appropriate compensation, 
and images may not be cloned, cop- 
ied, reproduced, or distributed 
without the creator’s permission. 
Typically, the parties negotiate an 
agreement that lists the usage be- 
ing licensed—for example, the ad- 
vertisement, campaign, book, or 
edition—and the agreed fees. 

In other words, if profit is at- 
tached to a use of artwork, the law 
says author-creators deserve a fair 
share. Willful copyright infringe- 
ment entitles the creator to mone- 
tary damages. 

Copyrights are infinitely divisi- 
ble. Owners have the right to sell 
as many licenses, at whatever 
price, that the market will bear. 
(Herein lies an important, long- 
term economic justification: the eq- 
uity to be accumulated during a 
lifetime of work as a commercial 
artist.) Popular images can contin- 


sam J. Merrell is a photographer and presi- 
dent of Synthetic Imaging Inc., a New York- 
based graphics technology production 
and consulting firm. 
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ue earning money for 10 or 20 
years. (This is the basis for the 
erowing stock image industry.) 

There are some caveats in the 
copyright law. Art produced under 
employment, or under a written 
agreement assigning creators’ 
rights to another party, is called 
“work for hire.” Recent court deci- 
sions about copyright ownership of 
freelancers’ artwork, produced un- 
der close client direction, have var- 
iously declared that the art be- 
longs to the artist, the client, or 
sometimes both. The result is a 
confusing work-for-hire standard. 

Another legal phrase is “fair 
use”—the non-commercial, non- 
distributed use of a “borrowed” im- 
age. Art directors’ personal data- 
bases of borrowed ideas, as long as 
the creative content is never repro- 
duced, and most academic uses fall 
into this category. 

System vendors might be among 
the worst offenders when it comes 
to casual copyright infringement. 
For example, demo art, which re- 
lies on flashy, computer-generated 
techniques, is intended to enhance 
prospects for a product sale. But 
how much demo art is actually li- 
censed? Artists not under an em- 
ployment contract or license de- 
serve to be compensated for their 
creations. 

The gathering debate over intel- 
lectual property rights—lurking 
just over the horizon for profession- 
al creatives—will be intense. 

A capacity explosion is impend- 
ing, as our trade delivers signifi- 
cant quantities of stronger engines 
for the production and consump- 
tion of new media products. Add 


an increased communications ca- 
pacity to compression techniques 
and image usage will increase in 
frequency and scale. 

Unfortunately, in some cases, vi- 
able commercial distribution of 
current multimedia products (typi- 
cally containing upward of 1600 
images) has forced low (if any) us- 
age compensation. 

Professional creatives are begin- 
ning to think about copyright and 
author’s rights as separate issues. 
At National Geographic’s Elec- 
tronic Publishing Forum in Janu- 
ary, Stanley Besen, senior econo- 
mist at the Rand Corp., proposed 
the formation of a collective for the 
administration of image licensing, 
along the lines of organizations 
such as the ASCAP (American So- 
ciety of Composers, Artists, and 
Performers), which oversees the 
rights and distribution of usage 
fees for musicians. 

It’s a thorny problem that will 
provoke much urgent discussion. 
What’s needed is the development 
of appropriate conventions to sup- 
port changing roles for profession- 
al creatives. As technology trans- 
forms traditional methods and me- 
dia, we are creating abrupt, mo- 
mentous transitions for the cre- 
ative community. 

Professional creatives will con- 
tinue to be the source of ideas in 
media. But the only way to ensure 
a continuous flow of quality ideas 
is to compensate creators accord- 
ingly. Neither side will gain every 
advantage in negotiating standards 
toward meeting this objective, but 
active, cool heads won’t lose every- 
thing, either. CGW 
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“The importance of the program cannot be overlooked ... 
it so fundamentally alters the mechanics of 
mathematics.” 

New York Times 


“Mathematica has a real chance of replacing pencil 
and paper as the standard desktop environment for 
scientists and engineers.” 

William Press 


Professor of Astrophysics, 
Harvard University 


Mathematica 


A System for 
Doing Mathematics 
by Computer 


Some facts: 


Function: Numerical, symbolic, graphical com- 
putation, interactive programming. Integrated 
technical computing environment. 


Numerical Computation: Arbitrary precision 
arithmetic, complex numbers, special functions 
(hypergeometric, elliptic, etc.), combinatorial 
and integer functions. Matrix operations, root 
finding, function fitting, Fourier transforms, nu- 
merical integration, minimization, linear pro- 
gramming. 


In[{l]:= 

3°70 

Out flj= 
2503155504993241601315571986085849 


In[2]:= 
Hypergeometric2F1[7,5,4.1,3-I] 


Out [2]= 
~0.00403761 -— 0.00295663 I 


Numerical Computation 


Symbolic Computation: Equation solving, 
symbolic integration, differentiation, power se- 
ries, limits. Algebraic operations, polynomial 
expansion, factorization, simplification. Opera- 
tions on matrices, tensors, lists. 


Graphics: 2D, 3D plots of functions, data, geo- 
metrical objects. Contour, density plots. 3D 
rendering with intersecting surfaces, lighting 
models, symbolic descriptions. Color Post- 
SCRIPT output, publication quality graphics, ani- 
mation (most versions). 


inilij:= 
Integrate[x/(a + Exp[x]), x] 
Out [1]= 
rr 
mw logit tf 6] 
a 


a 


E* 
PolyLog/2Z, -—(-_)] 
a 


a 


Symbolic Computation 


Programming: High-level, interactive, sym- 
bolic system. Full procedural language, func- 
tional programming constructs. General trans- 
formation rule paradigm based on pattern 
matching. 

External Interface: Input from external files, 
programs. Output in TeX, C, FORTRAN, Post- 


Script. Interactive external process control 
(most versions). 


Graphics and Visualization 
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“Mathematica will revolutionize the teaching and 
learning of math by focusing on the prose of 
mathematics, without getting lost in the grammar.” 

Steven Jobs 


President, 
NeXT, Ine. 


Macintosh User Interface: Notebook interac- 
tive documents mixing text, graphics, anima- 
tions, Mathematica input, output. Macintosh 
front end can be used with kernels on other 
computers. Macintosh graphics standards 
used. 


Documentation: “Mathematica: A System for 
Doing Mathematics by Computer” by Stephen 
Wolfram (Addison-Wesley, 1988) available at 
bookstores. Additional documentation sup- 
plied with specific versions. Mathematica Jour- 
nal to be published in 1990. 


Versions Now Available: Apple Macintosh: 
$495 (Plus, SE, etc.); $795 (IL, IIx, IIcx, SE/30, 
etc.) ¢ 386-based MS-DOS systems: $695 (no 
coprocessor); $995 (287/387); $1295 (Weitek) ¢ 
Apollo DN 2500-4500, 10,000: from $2400 e 
Data General AViiON: $2,800 ¢ DEC VAX 
VMS, ULTRIX, RISC-based systems: from $2400 
e Hewlett-Packard 9000/300, 800: from $2400 e 
IBM AIX/RT: $2400 ¢ MIPS: from $2800 
NeXT: bundled as standard system software ¢ 
Silicon Graphics IRIS: from $2800 ¢ Sony NEWS: 
from $2400 ¢ Sun 3, 4, 386i: from $2250 © Super- 
computer and other versions also available. ¢ 
Educational, volume, reseller, and other dis- 
counts available ¢ Now shipping Version 1.2. 


log[1] 
Log [E] 
log[x_ y_] 
togix “n j 


log[x] + logly] 
n log[x] 
log'[x_] = 1/x 


(* derivative *) 
log/: InverseFunction[log] = exp 
log/: 

Series[log[x ], {x_, 1, n_}] := 
Sum[-(-1) “kK (x-1)“k/k, {k,1,n}] + 
O[x,1]* (n+1) 


High-Level Programming 


Implementation: 770 pre-defined Mathematica 
functions (C source 180,000 lines). Design, de- 
velopment led by Stephen Wolfram. Version 1.0 
released June 1988. 


Typical Applications: Research, engineering, 
education, mathematical modeling, publication 
graphics, data analysis, visualization, systems 
analysis, algorithm development. 


Awards: Best 10 New Products, Business Week 
1988 ¢ Editor’s Choice Award, MacUser 1989 e 
Award of Distinction, BYTE 1988. 


Wolfram Research, Inc. 


P.O. Box 6059, Champaign, IL 61826-6059, USA. 
Information: 217-398-0700. Orders: 800-441-MATH. 
Or visit your local software dealer. 
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Research, Inc. All other trademarks are trademarks of their respective companies. 
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All Boards Are Not 


Created Equal. 


VGA 


The new Number Nine Graphics Xccelerator (#9GX™) makes other 
graphics boards look pretty dull. Especially when it comes to PC CAD 
and Windows based applications. Running at a 
~ blazing 60MHZz, it offers fast on-board process- 
' ing, higher resolutions, and more colors. 


’ Performance is only one advantage. The #9GX 

F supports TIGA, the most accepted high-resolution 

PC graphics standard in the world. So it runs hun- 
dreds of applications. Monochrome emulation allows 

F it to run as a primary graphics board in your computer. 

| If you have a VGA board, the #9GX provides VGA 
loop-through capability for single screen operation, and a 

plug-on VGA module is optional. 


Super VGA 


#9GX 


The entry level #9GX displays 640 x 480 and 1024 x 768 resolution 
with 16 colors and can be user upgraded to increase colors and/or reso- 
lution to display up to 1280 x 1024 with 256 colors. 


Custom designed ASIC’s reduce the number of chips, making #9GX 
run faster, more reliably, and less costly. For a limited introductory 
offer, Power9®/ACAD, a full-featured DLP driver for AutoCAD® 

will be included—a $250 value! All of this, starting at $895. Not much 
more than you'd pay for a plain old Super VGA board and a Display 
List Processor. Catch the wave. Contact your local Dealer or call 
Number Nine today at 1-800-GET-NINE. 


as” Number Nine™ 
Computer Corporation 
il a' 725 Concord Avenue 


J Cambridge, MA 02138 
(617) 492-0999 
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